Congruences for Visibly Pushdown Languages by Alur, Rajeev et al.
 
	ﬀﬂﬁﬃ! 	"#ﬂ%$&('*)+	),-/.
0-13254ﬀ46879;:=<>3?A@BC<D12FEG:AHI1J<DK3?MLONAPQ1JRTSU:=VW:=RA1JX=K?A1JX=RPQ1S=4ﬀVWSY@%BCVWZF1JX=13[DS=1XMK
\]F^`_badcDe5fg_ihkjlﬀm/nocD^p^pfqjJrsaﬀtﬀ^p_btuUn/vp_srbtdwJcxrsypvp_btuTnAzu`]{Jzu
|~}3~~~~ﬀŁ~Ł/kdd
 ]^p_sa~cDe5fg_ihj+lﬀm/krsrs_s^plﬀ_bfth]e5Utﬀ^ptkvUt,yUt_bﬀ^MuJ]e5ptﬀ^ptJu`quJ]{`zu
D
U|U|ﬀﬀ~/k ¡p|¡J¢~M£`¡`Mqdd
¤+¥¦x§x¨¡©Uªﬀ§d«­¬
cFfqh5®Uwj,¯xlﬀ^pﬀe5®`cx^p¯Dcxf
ld^+°Olﬀe±wJf
_b^lﬀe±wJcDe²h5l­¯±vUt¡e±tﬀ¯Dh5cWe5_b³Dch5vpc
¯xrbtfgflﬀm-a_sfg_sprij´yp®pfgvpw`l°
^µrbtﬀ^`d®ptﬀdcDf·¶¸-¹`ºd»WuOtYfg®pT¯xrbtﬀfgflﬀm-¯xlﬀ^3h5cD¼hg£m;e5cxc
rbtﬀ^`d®ptﬀdcDfx½p¾`lﬀe²t^3jGrbtﬀ^`d®Utdc¿²u~°cFwJcDÀU^`ct-^Ut¡h5®`e±trU¯xld^`ﬀe5®`cx^p¯xcld^,°lﬀe±w`f
h5vpthOe5cxfgcD­prscxfh5vpcfqjJ^h±t¯Dh5_s¯F¯xlﬀ^pe5®pcx^`¯xcmClﬀe²e5cxﬀ®prbteOr;t^pﬀ®Utﬀﬀcxfxu`fg®p¯±v+h5vpth
h5v`_bf%¯xld^`ﬀe5®`cx^p¯xc_sf­lmÀp^p_ih5c+_b^pw`cD¼·_imkutﬀ^pwld^`rsj_smu/¿Á_sfGtÂ¸-¹`º½
¬
c,h5v`cx^
fqh5®pwJjh5vpcy`e5lﬀprscxÃlmÀp^UwJ_b^`­¯t^plﬀ^p_s¯tﬀr,_b^`_s+tﬀrMw`cDh5cDe5,_s^`_bfqh5_s¯-t®`h5ld+t¡h±t
mClﬀe¸-¹`ºfx½ﬀÄOvpld®`dv%¸-¹`ºfo_s^%ﬀcx^pcDe±trJw`l^plﬀhovUta~c®p^p_bÅ3®pc,_s^p_s+tﬀr~tﬀ®`h5lﬀ+th±tu
°c¯Dld^pfg_bwJcDet­fg®pT¯xrbtfgflm/ÆnAzf²¯trsrbcxwIÇ£,lw`®`rscfg_s^pdrscD£cx^3hgegjÆnAzfOh5vpth
¯xlege5cxfgyTld^pw-h5l
yJe5ldﬀe±t,f°
_ih5ve5cx¯x®`e5fg_sa~cy`e5l3¯Dcw`®Je5cxf°
_ih5vplﬀ®`ho_s^`yp®`hMyUt¡e±tﬀ,cD
h5cDe5fxuﬀt^Uwfgvpl°ﬂh5vUt¡hoh5vpc¯xrbtﬀfgf/lm`°cxrsrs£+t¡h5¯Wv`cw%¸-¹JºﬀfwJl_s^pw`cxcwvpt¡adc®p^`_bÅ®`c
,_s^p_s+tr3Ç£,lwJ®prsc/fg_b^`drscD£cx^3hgegjtﬀ®Jh5ld+t¡h±tJ½
¬
cÈtﬀrsfgld_sa~cOt
yTldrijJ^plﬀ,_btﬀrdh5_s,c
trbﬀlﬀe5_ih5vpÃh5vpth,_s^p_s,_s³xcxfOfg®`¯WvIÇ3£,lw`®`rbcfg_s^pdrscD£cx^3hgegjÆnAzfx½
É ÊpËÌTÍAÎÏ%ÐÑÌAÒ5ÎË
ÓSA4Ô9C1`VWV%ÕÖ%×ﬀØÚÙØ£ÛÜsÝÞßUÙWàAá`â3ã²ä*ÜCå3äpæJß=åæpç¡Ù·è£éëêAìpí?oBCX`[D<WÕTRT:MÔ¡4ﬀRîB;Xðïbñòk?oBÚVG1YVW:AóoÔ¡9Ú1JVDV
ÕÖ-Ô¡Õ`X`[D4¡ôU[±õkÖ<D44I9Ú1XAö`:=1ö`4ﬀV,1JÔﬀÔ¡4ﬀ÷T[W4dR´óUøù÷A:=VWS=RTÕ3ZXú1:A[WÕJHI1[D1BCXúZSABCÔxSµ[DSA4ÂBCXA÷A:T[
9;4[±[W4ﬀ<RA4¡[W4ﬀ<WHëBCXA4ﬀV[WS=48[5øU÷48ÕÖ%ÕJ÷4<x13[WBCÕJXú÷4<DHëBb[W[W4dR*ÕJX*[WSA4·V5[x1JÔxûoNÈ@%BCVWBCóA9;øµ÷A:MV±STõ
RTÕ3ZXQ9Ú1XAö`:=1ö`4ﬀV1J<W4Ô¡9CÕ`VW4ﬀRﬂ:=X=RT4<,1J9;9óMÕUÕ`9;4d1XQÕ`÷M4ﬀ<D1[WBCÕJX=Vﬀ?1JX=Rﬂ÷A<DÕJó=9;4ﬀHëV­VW:=ÔxS´1`V
B;X=Ô9;:MV±BCÕJX/?~[DS=13[
1J<W4F:AX=RT4dÔ¡BÚRA1ó=9;4FÖÕJ<
ÔÕJXp[W4ôU[±õkÖ<W4ﬀ49Ú1XAö`:=1ö`4ﬀVﬀ?d1J<W4RT4dÔ¡BÚRA1óA9C4FÖÕJ<²éëêAìAN
éêAì`V+1J<W4I<D49C4631Xp[,[DÕQV±4ﬀ6J4<x19
1J÷A÷A9CBCÔﬀ13[DB;Õ`X=VG[WSM13[:=VW4ÂÔ¡Õ`Xp[W4¡ôU[WõÖ<D44I9Ú1XAö`:=1ö`4ﬀVGVW:=ÔxS
1JV[WSA4GHëÕTRT49;õgÔxSA4ﬀÔxûUBCXAöÕJÖVWÕÖ[5Z1<D4÷A<DÕJö`<D1JHëV:=VWB;XAö[DSA4BC<÷A:=VWS=RTÕ3ZX·HÕTRT4ﬀ9CVGï;ñüTý3òqN
04ﬀÔ4Xp[ZFÕJ<DûîS=1`VVWSAÕ3ZX*1J÷A÷A9CBCÔﬀ13[WBCÕJXMV+BCX*Õ[DSA4<Ô¡ÕJXp[D4¡ôU[DVﬀþÈBCX*HëÕTRT49CBCXAö´VW4HI1Xp[DBCÔﬀV
ÕÖ4¡ßo4ﬀÔ¡[DVB;X*÷=<WÕTÔ¡4dVWVWBCXAö %P V5[D<W4d1HIVÂï òq?ÈBCXúö`1JH4YV±4ﬀHë1JXp[WBÚÔVGÖÕ`<÷A<DÕJö`<D1JHHëBCXAö
9C1JXAöJ:=1JöJ4dVï ~òq?/1XMR´BCXµBCRA4Xp[WB;ÖøUB;XAöﬂ9Ú1<DöJ4ﬀ<­Ô9C1`VWVW4ﬀVGÕJÖ÷A:MV±S=RAÕ3ZXµVW÷4ﬀÔ¡BMÔﬀ13[WBCÕJXMV­[WS=1[
1JRTHëB;[RT4ﬀÔBCRA1JóA9C4­÷=<WÕ`óA9;4ﬀHIVFÖÕJ<BCX=XAB;[W4+öp1Hë4ﬀVFÕ`XY÷A:MV±S=RAÕ3ZX·ö`<D1J÷AS=VGï 	3òqN


:A<,HI1BCXú<W4dV±:A9;[+BCXµ[WSABÚV+÷=1J÷M4ﬀ<+BÚV+1ﬂÔxS=1<x1JÔ¡[W4ﬀ<WBﬀ1[WBCÕJXîÕJÖ[WSA48Ô9C1`VWVGÕJÖ-éêAì`V,BCX
[W4<DHIVFÕÖÔÕJXAö`<W:=4X=Ô4ﬀVÕJXYV±[W<DBCXAö`VﬀNq[BÚVZF49C9ûUXAÕ3ZX8[WS=1[[WSA4ÙÝ3ägåØxâ3äpæß=çäxç¡?
ZSABCÔxS BCV·RT4=XA4ﬀR 1JV
>ﬀ

K
ZSA4X ÖÕJ<·46J4ﬀ<Wøﬂﬁﬃ! ?"ﬁ
>
 $#&% B;Ö1JX=R Õ`XA9;øÁB;Ö
ﬁ'
K
 (#%?~S=1JV=X=Bb[D4FBCX=RT4ô÷A<D4ﬀÔBCVW49CøGÖÕJ<O9Ú1XAö`:=1ö`4ﬀV%î[DS=13[
1J<W4F<W4ﬀöJ:A9Ú1<dN


:A<²Ô¡4Xp[D<D1J9
[WSA4dV±BÚVBÚVF[WS=1[ÖÕJ<-éëêAìJV)%?TZSA4XZF4G<W4dV5[D<WBÚÔ[ÕJ:=<-13[±[D4Xp[WBCÕJX·[DÕ·ãçÜÜ+*-,Iå.-Dà=çxáGZÕ`<DR=V

>
1JX=R/
K
èBkN 4`N;?
ZFÕJ<xRAVëZSA4ﬀ<W44ﬀ6J4<Døú÷A:=VWSð[W<x1X=VWB;[WBCÕJXðS=1JVI1µÔ¡Õ`<W<D4ﬀVW÷ÕJX=RTBCXAöù÷MÕ`÷
0
ÄOvp_sfÂe5cxfgcte5¯±vð°Otﬀf8yUtegh5_btrbrij fg®py`yTlﬀegh5cwð3j z2123&]41tx°²t¡e±wﬂ5Fzz"57698;:6W<6D;:>=@?>AJu
B
{J¾îtx°Ote±w`f²1;:>AC:CD>ACECFtﬀ^pwI²O¾G:=ﬀHF>8>DCA>8JuMtﬀ^pwI5Fz21FnAz4JﬀzF¾3{1LK]41²tx°²t¡e±w
¾M=@8>D@F>:¡;:@F¡<6WH:>A@F>N½
[W<x1X=VWBb[DB;Õ`Xﬂ1X=R6UBÚÔ¡4+6`4<xVW1pí?T[DSA4VWøpXp[x1JÔ[DBCÔÔ¡ÕJX=öJ<D:A4X=Ô4GS=1JV =XAB;[W4+BCX=RT4ôoNoPﬂÕ`<W4ﬀÕ36J4<d?
ÖÕJ<F9C1JXAöJ:=1JöJ4dVÔ¡Õ`X=VWBCV±[WBCXAöÕ`XA9CøÕJÖ/Z4ﬀ9;9;õqHë1[DÔxSA4dRIZFÕJ<xRAV?`BbÖ[WSA4GV±øUXp[D1`Ô[DBCÔ%Ô¡ÕJX=öJ<D:A4X=Ô4
ÕJX+ZF49C9bõqHI13[xÔxSA4ﬀRGZFÕJ<xRAV/SM1JV =XAB;[W4FB;X=RA4¡ôG[WSA4ﬀX+[DSA49Ú1XAö`:=1ö`4
BÚVÈ1%éêAì=N=ÕJ<9C1JXAöJ:M1öJ4dV
Ô¡ÕJXp[x1BCXAB;X=ö%V±[W<DB;XAöpV/[DS=13[²1<D4X=Õ[OZ4ﬀ9;9;õkHI1[DÔxSA4dR?ﬀZF4X=44ﬀRV±Õ`Hë41JR=RTBb[DB;Õ`X=19UÔ¡Õ`X=RTB;[WBCÕJX=V
ÕJXA9Cø,óM4dÔ1J:=V±4XAÕGÔ¡ÕJX=öJ<D:A4X=Ô4
ÕJXZ4ﬀ9;9;õqHë1[DÔxSA4dR,ZFÕJ<xRAVÔﬀ1XÂÙå ßWå qçVW:=ÔxS1%9C1JXAöJ:M1öJ4`N


:A<ÔxS=1J<D1`Ô[W4ﬀ<WBﬀ1[WBCÕJX´ÕÖéêAì`V,BÚV1X=1[W:A<x19²ö`4XA4ﬀ<D1J9;Bﬀ1[WBCÕJXùÕÖ[WS=48PﬂøUSABC9;9;õ4<DÕTRT4
[WSA4ﬀÕJ<D4H ÖÕJ<O<D4öJ:=9C1J<9Ú1XAö`:=1ö`4ﬀVZSA4ﬀX<D4ﬀV±[W<DBCÔ¡[W4ﬀR,[WÕ­9C1JXAöJ:=1JöJ4dV[WSM13[
RTÕX=Õ[O<W4`:=B;<D4
1XUø÷=:=V±S8ÕJ<÷ÕJ÷YÕJ÷4<x13[DB;Õ`X=V?JÕJ:A<FÔ¡ÕJX=öJ<D:A4X=Ô4Ô¡Õ`B;XMÔ¡BÚRT4ﬀVZBb[DSÂ[WS=4<DB;ö`S`[FÔ¡ÕJX=öJ<D:A4X=Ô4
RT4 =X=4ﬀR·óUø8PﬂøUSABC9;91JX=R	-4ﬀ<WÕTRT4Iï
U?òkN


XA4BCHë÷MÕ`<±[x1Xp[FÔÕJX=VW4p:A4ﬀX=Ô¡4%ÕÖ/[DSA4­ÔÕJXAö`<W:=4X=Ô4-ó=1JVW4ﬀRYÔxS=1<x1JÔ¡[W4ﬀ<WBﬀ1[WBCÕJXëÕÖ/<D4öJõ
:A9C1J<èZFÕJ<xR=í/9Ú1X=öJ:=1JöJ4ﬀVÈ1X=R<D4öJ:=9C1J</[W<D449Ú1XAö`:=1ö`4ﬀVBCV[DS=13[ÖÕJ<²1XUø,<D4ö`:A9C1J<È9Ú1X=öJ:=1JöJ4
[WSA4ﬀ<W4BCV,1Y:AXABp:A4HBCXABCH:AHV5[x13[D4RT4[W4ﬀ<WHëBCXABCV±[WBÚÔ1:T[DÕJHI13[DÕJXî<D4ﬀÔÕJö`XABﬀB;X=öÂ[WS=49Ú1XAõ
öJ:=1JöJ4J?ZSABÚÔxS Ô1JX 1J9CVWÕîó4·ÔÕJX=V±[W<D:=Ô¡[W4ﬀR*4ÂÔ¡BC4Xp[W9Cø ï A?òkNAÕ`<éëêAì`V?OSAÕ3ZF46`4<d?/ZF4
V±SAÕ3Z [WSM13[%BCXﬂöJ4ﬀXA4<x19/[WSA4ﬀ<W4+BÚV-X=ÕÂ:AXABp:A4HëBCXAB;H:AH V5[x13[D4+<W4dÔ¡Õ`öJXAB4ﬀ<ﬀNAÓSU:=Vﬀ?=ZSABC9C4
ÕJ:A<­ÔxS=1<x1JÔ¡[W4<DBﬀ13[DB;Õ`XøpBC49ÚRAV[WSA4ëÔ¡Õ`X=V±[W<D:=Ô[DB;Õ`XﬂÕÖ1 xåäâ3äMØxå3ÜMRA4¡[W4ﬀ<WHëBCXABÚV5[DBCÔ1JÔﬀÔ¡4÷Aõ
[WÕJ<-ÖÕJ<-éëêAìJVﬀ?AB;[HI1~øÂXAÕJ[B;Xö`4XA4ﬀ<D1J9óM4+HëBCXABCHë1J9NM7-XﬂBCH÷=9;BÚÔ¡B;[%Ô¡Õ`X=VW4p:A4XMÔ¡4GÕÖO[WS=4
<W4dV±:A9;[DVB;X ïbñòÈBÚV-[DS=13[%éëêAì`V-S=1~6`4Ô1JXAÕJX=BCÔﬀ19RT4[W4ﬀ<WHëBCXABCV±[WBÚÔ+÷=:=V±SMRTÕ3ZXQ1:T[DÕJHI13[x1AN'q[
BCV-VWSAÕ3ZXBCX*ïbñò/[WS=1[ZB;[WSQ1XUøY9C1JXAöJ:=1JöJ4 %-?M1ë9C1JXAöJ:=1JöJ4GÕÖ[W<D44dV-Ô1J9;9C4ﬀRùÙ gå HWçxç¡Ùx?
Ô1X´óM4I1`VWVWÕTÔ¡BÚ13[W4dRîVW:=ÔxSQ[DS=13[ % BCV,1·éëêAì·4¡ôA1JÔ¡[W9CøﬂZSA4X´[WS=4ëÔÕJ<D<W4dV±÷ÕJXMRTB;X=ö8V±4[,ÕÖ
V5[x1JÔxûQ[D<W4ﬀ4ﬀV+ÖÕJ<DH1ﬂ<D4ö`:A9Ú1<G[W<D4489C1JXAöJ:=1JöJ4`NÓSA4Â:AX=Bp:A4ÂHëBCXABCHë1J9óÕ[W[WÕ`Hõq:A÷µ[D<W4ﬀ4
1:T[DÕJHI13[DÕJX 1`ÔÔ4÷T[DB;XAö´[WS=4·9Ú1X=öJ:=1JöJ48ÕJÖ%V±[D1JÔxûµ[D<W4ﬀ4ﬀVëÔ1JX*[DSA4XðóM4·[D<D1JX=V±9Ú13[D4ﬀR*[WÕµ1
Ô1X=ÕJXABÚÔ1J9=RT4¡[D4<DHëB;XABÚV±[WBÚÔ6UBCVWB;ó=9;ø÷A:=VWS=RTÕ3ZXÂ1J:T[WÕ`Hë1[WÕ`X/NÕ3Z4ﬀ6J4<d?VWB;X=Ô4-óÕ[±[DÕJHõq:A÷
[W<D44Q1:A[WÕJHI1[D1úÔ1JXÁÕJXA9Cø ó4ﬂ[W<x1XMV±9Ú13[D4ﬀRðB;Xp[DÕ*RT4¡[D4<DHBCXABÚV5[DBCÔQ÷A:=VWS=RTÕ3ZX 1:T[DÕJHI13[x1
ZBb[DS´4ôU÷ÕJX=4Xp[WBÚ19C9;øHëÕJ<D4ëV5[x13[W4dV?[DSA4BCHë÷A9CBCÔBb[+Ô¡Õ`X=V±[W<D:=Ô[DB;Õ`XîBCX ï;ñ¡ò
RTÕU4ﬀV­XAÕJ[­<D4ﬀVW:A9;[
B;XXA4dÔ¡4ﬀVDVD1<DB;9CøÂV±HI1J9;9/RT4[W4ﬀ<WHëBCXABCV±[WBÚÔ,éëê/VN
@BÚV±BCóA9Cø÷A:MV±S=RAÕ3ZXÂ1:T[DÕJHI13[x1,1<D4-1,X=13[D:A<x19AHëÕTRT49MÖÕJ<÷A<WÕ`öJ<x1HIVOZB;[WSÂ<D4ﬀÔ:A<DVWBC6J4
÷A<WÕTÔ4ﬀRT:A<D4
Ô1J9;9ÚV1JX=R7=XAB;[W4FRA13[x1[5øU÷M4dVNﬀU:=ÔxS+÷=<WÕ`öJ<x1HIV1<D4
Ô1J9;9C4ﬀRﬂﬁFÕUÕJ9C4ﬀ1JX­÷=<WÕ`öJ<x1HIV
B;Xî[WSA4ë9CBb[D4<x13[W:=<W4ÕJX´VWÕÖ[5Z1<D4+HëÕTRT49²ÔxSA4dÔxûUB;XAöùï ýòkNﬃ SA4ﬀXîHëÕTRT49CBCXAö·1Y÷A<DÕJö`<D1JH&1`V
1ë6pBÚVWB;óA9Cø8÷=:=V±SMRTÕ3ZXﬂ1:T[DÕJHI13[DÕJX/?T[DSA4+X=1[W:A<x19/V±[W<D:=Ô¡[W:A<D4G[WSA4HÕTRT4ﬀ9È1`VWVW:AHë4ﬀVBÚVÕJX=4
ZSA4<D4²[WS=4
HI1JÔxSABCXA4! VV±[D1[W4dV1<D4²÷=1J<±[DBb[DB;Õ`XA4ﬀRGBCXp[WÕ#"­HëÕTRT:A9C4ﬀVﬀ?Õ`XA4²ÖÕJ<È4ﬀ1`ÔxS­÷=<WÕTÔ¡4dRT:A<D4
B;Xî[WSA4÷A<WÕ`öJ<x1HNM7%VÕ`XA44ôT÷M4dÔ[DVﬀ?[WSA4dV±4HëÕURA:A9;4dVG1<D4V±:MÔxSﬂ[WS=1[%Ö<DÕJH 1YV5[x13[W4B;X´1
HÕTRT:=9;4`?È1ﬂVW4p:A4XMÔ¡4ëÕÖ-Ô1J9;9ÚV,1XMRµ<W4[W:A<DX=V­[WÕﬂÕJ[WSA4ﬀ<+HëÕTRT:A9C4ﬀV+<D4ﬀVW:A9;[DVGBCX*1ﬂV5[x13[D4IÕÖ
[WSA4+VD1Hë4,HëÕTRT:A9C4JN=PﬂÕ`<W4ﬀÕ36J4ﬀ<ﬀ?UB;ÖÈ[DSA4,÷A<DÕJöJ<x1HIVFHëÕTRT49C4ﬀR1<D4,V±:MÔxSY[DS=13[[DSA4Ôﬀ19C9CVF[DÕ
HÕTRT:=9;4dVS=1~6`4
XAÕ-BCXA÷A:A[÷=1J<D1JHë4¡[W4ﬀ<DVèÕJ<ÈBbÖ1Ö:AX=Ô¡[WBCÕJX+BÚVHëÕTRT4ﬀ9;4dR+V±4ﬀ÷=1<x13[D49Cø-ÖÕ`<È4d1JÔxS
÷MÕpVWVWB;ó=9;4I6319C:A4ÂÕJÖFB;[DVB;X=÷A:T[÷M1<x1Hë4¡[D4<xVDí¡?o[WSA4ﬀXµ[WSA4Â6UBÚV±BCóA9Cø´÷=:=V±SMRTÕ3ZXú1:T[DÕJHI13[DÕJX
1JVDV±:AHë4dV
1JRARABb[DB;Õ`X=19=V±[W<D:=Ô¡[W:A<D4J?`X=1Hë49Cø[WS=1[46`4<DøÔ1J9;9M<W4dV±:A9;[DV
B;XÂö`ÕJBCXAö­[WÕ1+:AXAB`:=4
V5[x13[W4GBCX·[WSA4,HëÕTRT:A9C4+Ô¡Õ`<W<D4ﬀVW÷MÕ`X=RTBCXAö[WÕ[WSA4+Ôﬀ19C9N$ﬃù4+Ô1J9;9/VW:=ÔxSﬂV±[W<D:=Ô[D:A<W4dR8@­L7V%"põ
HÕTRT:=9;4+VWB;X=öJ9C4¡õq4Xp[W<DøÂ@%L7%V+è&"Uõ'ﬀ$(@%L7%VDí¡N=ÓSA4ø·Ô¡Õ`<W<D4ﬀVW÷MÕ`X=RÂ<DÕJ:=öJSA9CøI[WÕë[DSA4+HëÕTRT49
ÕÖ Wç9¡ßxÙØ×3ç,Ù gå.gç ,IåxàUØäç¡Ù+ZB;[WSﬂ1ëV±BCXAöJ9C4G4Xp[W<DøÂ÷4<-HëÕTRT:A9C4Iïbñ)3òqN
ÓSAÕJ:Aö`S+6UBCVWBCóA9;ø,÷=:=V±SMRTÕ3ZX9Ú1XAö`:=1ö`4ﬀVÈB;XöJ4ﬀXA4<x19pRTÕGXAÕ[OS=1~6`4:AXABp:A4HëB;XABCH:=Hõ
V5[x13[W4´<W4dÔ¡Õ`öJXAB4ﬀ<DVﬀ?
÷=1J<±[DBb[DB;Õ`XAB;X=öú[WSA4µÔ1J9;9ÚVÂBCXp[WÕ [WSA4´HÕTRT:=9;4dVÂ[DSA4ø ÔÕJ<D<W4dV±÷ÕJX=R [DÕ
AôT4ﬀV4ﬀXAÕJ:Aö`Sﬂ1JRARTB;[WBCÕJXM19ÈV±[W<D:=Ô¡[W:A<D4G[WS=1[-[WS=4<D4,BCV%1ëHBCXABCH:AHõgV5[x13[D4*"põﬀ$(
@­L7 [WS=1[
<W4dV±÷4ﬀÔ¡[DVG[DSA4I÷=1<W[WB;[WBCÕJXú1JX=Rµ1JÔÔ4÷T[xV­[WSA489C1JXAöJ:=1JöJ4`NoPQÕJ<D4÷=<W4dÔ¡BÚV±4ﬀ9;ø`?/Z4ÂVWSAÕ3Z [WS=1[
ÖÕJ<1JXUø´÷=1J<±[DBb[DB;Õ`XúÕÖ[DSA4YÔﬀ19C9bõg19C÷AS=1JóM4[B;Xp[DÕ+"põgV±4[DVﬀ?/[WS=4<D48BÚV1Q:=XABp:A4YHëB;XABCH:=Hõ
V5[x13[W4,"põ'ﬀ-(
@%L7 1JÔÔ4÷T[DB;X=ö 1XUø ZF49C9;õkHI13[xÔxSA4ﬀR éëêAìﬀ%-N2qÖ."0/1) è[WSM13[YBÚVﬀ?
[WS=4<D4
1<D4XAÕ·Ô19C9ÚVDí¡?M[DSA4<W4dV±:A9;[%BÚV­4p:ABC6319C4Xp[[DÕ8[DSA4PQøpS=B;9C9bõ'-4ﬀ<WÕTRT4[WSA4ﬀÕJ<D4HÖÕ`<%<D4ö`:A9C1J<
9C1JXAöJ:=1JöJ4dVNAÓSA4ÔxS=1<x1JÔ¡[W4<DBﬀ13[DB;Õ`XYÕJÖO[WSABÚV-:AX=Bp:A4+HëBCXABCHë1J9"Uõ'ﬀ$(@%L7 BÚVRTÕ`XA4+6UBÚ1I1
V±4[GÕJÖ "

ñëÔ¡ÕJX=öJ<D:A4X=Ô4ﬀV­ÕJXùZFÕJ<xRAVNﬃù4I19ÚV±Õ·÷A<D4ﬀVW4Xp[+1Xµ19CöJÕJ<DB;[WSAH ZSABÚÔxS/?ö`B;6`4X
1XUø8RT4[W4<DHëB;X=BCV±[WBÚÔﬂ"põ'ﬀ-(
@%L7 1`ÔÔ¡4ﬀ÷T[WBCXAöI1Z4ﬀ9;9;õqHë1[DÔxSA4dRÂ9Ú1XAö`:=1ö`4J?UHëB;X=B;HëB4ﬀV-Bb[-BCX

è~í[WBCH4`?AZSA4ﬀ<W4ùBCVF[DSA4+V±B4GÕJÖÈ[DSA4,ÕJ<DB;ö`B;XM19oHI1JÔxSABCXA4JN
ÓSA4-<D4ﬀV±[
ÕÖo[WSA4%÷=1÷4<BCVÕJ<Dö`1JXABﬀ4ﬀR1JV
ÖÕJ9C9;Õ3Z-VﬀN ﬃù4)=<xV5[<D4ﬀÔﬀ19C9T[WS=4%RT4=XAB;[WBCÕJX=VÕÖ
6pBÚVWB;óA9Cøﬂ÷A:=VWS=RTÕ3ZX´9C1JXAöJ:M1öJ4dV%1JX=RQ6UBÚV±BCóA9Cøﬂ÷A:=VWS=RTÕ3ZXù1:T[DÕJHI13[x18BCX,ﬀU4dÔ[DB;Õ`X	AN


:=<
Hë1JB;XI<D4ﬀVW:A9;[ÔxS=1J<D1`Ô[W4ﬀ<WBBCXAöG6UBCVWBCóA9;ø÷A:=VWS=RTÕ3ZXI9Ú1X=öJ:=1JöJ4ﬀVOBCXë[W4ﬀ<WHIVÕÖ9C1JXAöJ:M1öJ4[DSA4¡õ
ÕJ<D4¡[WBÚÔÔ¡Õ`XAöJ<D:A4XMÔ¡4ﬀVOBÚV²÷A<D4ﬀVW4Xp[D4ﬀRB;X ﬀU4dÔ[WBCÕJXIý=N ﬃ´4-1J9CVWÕ,V±S=Õ3Z*[WSM13[éëêAì`V?3BCXëöJ4X=4<x19k?
RTÕXAÕ[+S=1~6`4:=XABp:A4IHëBCXABCH:AHV5[x13[W4ÂRA4¡[W4ﬀ<WHëBCXABÚV5[DBCÔë<D4ﬀÔÕJöJX=Bﬀ4<xVNgX ﬀU4ﬀÔ¡[WBCÕJXG=?ZF4
RT4 =X=4[DSA4X=Õ[WBCÕJXîÕÖSAÕ3ZÃ÷M1<W[WB;[WBCÕJX=V%ÕJXîÔﬀ19C9CV­RT4=XA4 "põkHëÕTRT:A9C4VWBCXAöJ9C4¡õq4Xp[W<Dø·@%L7V
1X=R´÷A<DÕ36J4[WS=1[G4ﬀ6J4ﬀ<Wø*è£Z4ﬀ9;9;õkHI1[DÔxSA4dR=íGéê=ì8SM1JV,1·:AXABp:A4IHëB;XABCHI19 "põﬀ$(@%L7 1JÔ¡õ
Ô¡4÷A[WBCXAöﬂBb[dN ﬃù4Â19ÚV±Õ÷A<D4ﬀVW4Xp[+1Xµ4ôT1JHë÷A9;4ëÕJÖ1·Ö£1JHBC9CøîÕÖ9Ú1XAö`:=1ö`4ﬀV%ÖÕJ<+ZS=BCÔxSù[WS=4
HBCXABCHI19ñ¡õqHëÕTRT:A9C4HI1`ÔxSAB;X=4BÚV,VW:A÷M4ﬀ<G÷MÕ`9;øUXAÕ`HBÚ19²BCX´[WSA4ÂVWBﬀ4ÕJÖ[DSA4ÂV±HI1J9;9C4ﬀV±[,6pBÚV±õ
B;óA9Cø*÷A:MV±S=RAÕ3ZX 1:A[WÕJHI1[WÕJX <W4dÔ¡Õ`öJXABBCXAöîB;[ﬀN
Õ`X=Ô¡9C:=VWB;Õ`X=Vë1X=R ÕJ÷4Xð÷A<DÕJóA9C4HIVë1<D4
÷A<W4dV±4ﬀXp[W4ﬀRYBCX ﬀT4ﬀÔ[DB;Õ`XAN
 ´Í±Ò Ò±ËOÍ=Ò
gX [DSABCVëVW4ﬀÔ¡[WBCÕJX/?OZF4Y<D4ﬀÔﬀ19C9FRT4=XAB;[WBCÕJX=VëÕJÖ×dØÚÙxØ£ÛÜsÝ·ÞoßUÙ±à=áJâã²ä å3ßgâ.,Iå.gåY1JX=R ×dØÚÙØ£Û¡ÜbÝ
ÞßUÙWàAá`â3ã²äﬂÜ;åäpæJß=åæpçÙ?T1X=RÂB;Xp[W<DÕTRT:=Ô4V±Õ`Hë4-XAÕ[x13[DB;Õ`Xë[WS=1[FZF4-ZBC9;9:=VW4BCXI[WSA4%<W4dV5[ÕÖ
[WSA4,÷=1J÷M4ﬀ<ﬀN
FßUÙWàAáJâã²ä%Ü Þ=àAåJÛxçﬁﬀ7 ÞoßUÙWàAáJâã²ä´å3Ü ÞAàAå`Ûxç BÚVF1[W:=÷A9;4ﬃﬂ /Ãè "!$#&% %;ﬃ'"()ﬁ* ﬃ+", -+*±í[WS=1[
Ô¡ÕJHë÷A<DBÚV±4dV[WSA<D448áØÚÙ/.â3Øä =XAB;[W41J9;÷=S=1ó4¡[xV'0"!$#&% %/BÚV1 =X=Bb[D4V±4[ÕÖ xå3ÜÜsÙx?"()ﬁ*BCV1
=XAB;[W4VW4¡[ÕÖ Wçßä=Ù?A1X=R1", -+*BÚV-1I=XAB;[W4+VW4¡[-ÕJÖFØä'qçäåÜÈåkØ£â3äAÙN AÕJ<%1XUø8VW:=ÔxS2ﬂY?
9;4[3 /4"!$#&% %657"()ﬁ*859", -+*¡NgXÂ[WSA4%÷=1÷4<FZ4ZB;9C9M:MV±4 ﬁﬃ! ﬃ!ﬁ
>
ﬃ;:6:;:ÖÕJ<FV5[D<WBCXAöpV
BCX=<3?
>
ﬃ
>
>
ﬃ
>@?
ﬃ6:;:6:pÖÕJ<4ﬀ9;4ﬀHë4Xp[DVÕJÖA"!$#&% %?8B.ﬃB
>
ﬃB
?
ﬃ6:6:;:UÖÕJ<49C4Hë4ﬀX`[xVÕÖC"()ﬁ*?A1X=RED9ﬃD
>
ﬃDGF ﬃ;:6:6:
ÖÕJ<49C4Hë4ﬀX`[xVÕÖC", -+*¡N
HØÚÙØ£Û¡ÜbÝIFßUÙWàAá`â3ã²äﬃ%ßqâ ,ëå qåJﬀ AÕ`<+6UBCVWB;ó=9;ø´÷A:=VWS=RTÕ3ZXú1:T[DÕJHI13[x1A?/:=XA9;BCûJ4Â[WSA48Ôﬀ1JVW4
ÕÖ÷A:MV±S=RAÕ3ZX 1:T[DÕJHI13[x1A?Bb[[W:=<WX=VÕ`:T[[DS=13[IRT4¡[D4<DHëB;XABÚV±[WBÚÔ8@­L7Vë1<D4Y1`V÷Õ3Z4ﬀ<±Ö:=9
1JVQ1ÁXAÕ`XTõgRT4¡[D4<DHBCXABÚV5[DBCÔµ@­L7V ïbñòkN gXÃ9CBCöJSp[QÕÖë[WS=BCVﬀ?ZF4úZB;9C9Õ`XA9Cø Ô¡Õ`X=VWBCRT4ﬀ<QRT4¡õ
[W4<DHëB;X=BCV±[WBÚÔI@%L7%VN7 ×dØÚÙxØ£ÛÜsÝ8ÞßUÙWàAá`â3ã²ä å3ßgâ.,Iå.gâ3ä è£@%L7­í,ÕJXG=X=Bb[D4YV±[W<DB;XAöpV,Õ36J4ﬀ<
ﬂ /èﬁ
!$#% %
ﬃ+
()ﬁ*
ﬃ+
, -+*
íBÚV-1ë[D:A÷A9C4LK / èNM ﬃ&O@P ﬃQ"ﬃR.ﬃ+MTS²íZSA4<D4UM BCV%1I=XAB;[W4VW4¡[%ÕÖ
V5[x13[W4dV?VO@P #WMBCVG[DSA4ÂBCXAB;[WBÚ19V±[D1[W4`?Q BÚV1=XAB;[W4YV5[x1JÔxû´1J9;÷=S=1ó4¡[,[DS=13[ÔÕJXp[D1JB;XMV,1
V±÷4ﬀÔBC1J9
óMÕJ[±[DÕJHõkÕJÖõqV±[D1`ÔxûQV±øUHóMÕ`9YX?R /ZR
!$#&% %
5[R
(G)ﬁ*
5\R
, -+*
BÚVG[WS=4ë[W<x1X=VWBb[DB;Õ`XùÖ:AX=Ôõ
[WBCÕJX/?ZSA4<D4]R
!$#% %
þ^M`_a
!$#&% %cb
M`_ÁèGQ	defXUg3í?R
(G)ﬁ*
þhM`_a
(G)ﬁ*
_	Q
b
Më?È1JX=R
R
, -+*
þiMj_1
, -+*Cb
Më?A1X=RIMTSlkmM BÚV-1ëV±4[-ÕÖ MX=19V±[D1[W4dVN
qÖR@!$#&% %èGOﬃ
>
í#/ èGOfnHﬃoí¡?MZSA4ﬀ<W4
>
#p"!$#% %O1X=R1oWq/rX?=[DSA4<D4BCVG1ÂÞßUÙWà*-HWå3ä=ÙØ Ø£âä
Ö<WÕ`HsO­ÕJXIBCXA÷A:A[
>
ZSA4ﬀ<W4-Õ`Xë<W4d1JRTBCXAö
>
?Jo8BÚV
÷A:=VWSA4dRIÕJXp[WÕG[DSA4%V±[D1`Ôxû1JX=R[WSA4%Ô¡ÕJXp[D<WÕ`9
ÔxS=1XAö`4ﬀVÖ<WÕ`H V5[x13[W4OG[DÕ9Ofn tUZ4GRT4ﬀXAÕ[D4­VW:=ÔxS81[W<x1X=VWB;[WBCÕJXÂóUøuOwv$xy
z@z
b
OfnkN-ﬀUBCHBC9Ú1<D9;ø`?`B;Ö
R@()ﬁ*¡èGOﬃB.ﬃ{o/í /wOfnk?J[WSA4ﬀ<W4-BÚV1GÞAâxÞ*-HWå3ä=ÙxØ kØ£â3äYÖ<DÕJHrO%Õ`XIB;X=÷A:T[BGZSA4ﬀ<W4oYBÚV
<D4ﬀ1JRÖ<DÕJH
[WSA4­[WÕ`÷8ÕJÖ/[WSA4GV±[D1JÔxûI1JX=RÂ÷ÕJ÷A÷4ﬀRùèB;Ö[DSA4%[WÕJ÷YÕÖÈ[WSA4GV5[x1JÔxûëBÚV3X?p[DSA4X·Bb[BÚV<D4ﬀ1`RIóA:T[
XAÕ[÷ÕJ÷=÷M4dR=í?1X=R·[DSA4Ô¡Õ`Xp[W<DÕJ9ÔxS=1JXAöJ4dVFÖ<WÕ`H`O[WÕEOfnGtMZ4+RT4ﬀXAÕ[D4VW:=ÔxSﬂ1ë[W<x1X=VWB;[WBCÕJX
ópø1O &xy
z z
b OfnN qÖR , -+* èGOﬃD5í#/ Ofn£?o[DSA4<D4BCV,1JX Øägçäå3Ü *-;WåäAÙØ kØ£â3äµÖ<DÕJH OÂÕ`XîBCXA÷A:T[TD
ZSA4<D4+ÕJX<D4ﬀ1`RTB;X=ö=D ?=[WSA4V5[x13[W4ÔxS=1XAö`4ﬀVÖ<DÕJH O[WÕ]Ofn t=ZF4+RT4ﬀXAÕ[D4V±:MÔxSQ1ë[W<x1X=VWB;[WBCÕJX
ópøEO
?
z
b Ofn£N Õ[D4%[DS=13[[DSA4<D4+1<D4­XAÕIV5[x1JÔxûÂÕ`÷M4ﬀ<D1[WBCÕJX=VFÕJXBCXp[W4<DX=1J9o[W<x1X=VWBb[DB;Õ`X=VﬀN
 9xçqÞMqåäxç ﬀ²7 Ù9gåBCVO1%XAÕJXAõk4ﬀH÷A[5ø =XAB;[W4V±4p:A4X=Ô4Õ36`4<^Qð4X=RTBCXAö­B;X[WS=4FóÕ[W[WÕ`Hõ
ÕÖõgV5[x1JÔxûYVWøUHóÕJ9hXNÓSA4VW4¡[ÕJÖ19C9V±[D1JÔxûTVBÚVRA4XAÕJ[W4ﬀRﬂ1`V /èGQ[dYefXUg~í&<JefXUg`NM7
DâäæßWå Ø£âäBCV+1·÷=1JB;<ÂèNOﬃ	/íGVW:=ÔxS´[WS=1[UOÂBÚV+1V5[x13[W4I1JX=R
 #'N/ÓSA4ë[W<x1X=VWB;[WBCÕJX
Ö:AX=Ô[DB;Õ`XîÕJÖ1Â@­L7 Ô1JXîó4:MV±4dR[WÕ·RT4 =X=4SAÕ3Z [DSA4ëÔ¡ÕJX =öJ:A<x13[DB;Õ`XﬂÕÖ
[DSA4HI1`ÔxSAB;X=4
ÔxS=1XAö`4ﬀV,BCX 1QVWBCXAöJ9C48V±[W4÷þZF48VW1~ø	RTè±èNOﬃ	/í ﬃ	Tí / èNOfnﬃinÚí 8BbÖ-Õ`XA4ÂÕJÖF[DSA4ÂÖÕ`9;9CÕ3ZBCXAö
SAÕJ9ÚRAVﬀþ
ñJN qÖ #1"!$#&% %`[WS=4X,[DSA4<D44ôUBÚV±[DVo #QðVW:=ÔxS,[WSM13[AR@!$#&% %kèGOﬃUí / èGOfnHﬃoí1X=R n/ o
TN qÖ #w (G)ﬁ* ?/[WSA4ﬀXµ[WSA4ﬀ<W4I4ôUBÚV±[DVo #mQ V±:MÔxS´[DS=13[UR ()ﬁ* èGOﬃﬃ{o/í /ZOfn
1XMR´4ﬀBb[DSA4<
oﬃq/4X 1XMR / o nk?TÕJ<co	/ XÃ1JX=R	/ n / X
ýAN qÖ #\ , -+* BCV1JXB;Xp[W4ﬀ<WXM191JÔ¡[WBCÕJX/?T[DSA4X R , -+* èNOﬃ	Tí /wOfn1X=R n /
ÓSA4[D<D1JX=VWBb[DB;6`4Ô¡9CÕ`VW:A<D4ÕJÖA[WSA4VWB;XAö`9;4õqV±[W4ﬀ÷,[W<x1XMV±B;[WBCÕJX,Ö:=X=Ô[DB;Õ`X/?3ZSABÚÔxSZF419ÚVWÕ%RT4ﬀXAÕ[D4
ópø9RU?JÔ1JXëóM4-4d1JVWB;9CøRT4=XA4dRëB;X[WS=4V5[x1X=R=1<xRBCX=RT:=Ô¡[WBC6J4HI1X=XA4<dN!AÕ`<1,V±[D1JÔxû #'?
Z4,RT4=XA4­[WSA4GÖ:=X=Ô[DB;Õ`XIR8þiM _1=<
b
M 1JV3RﬀèNOﬃ!ﬁí /wO
n
ZS=4XA4ﬀ6J4<3RTèWèGOﬃ	/í ﬃ!ﬁí /
èGOfnHﬃ	 nÚíÖÕJ<-VWÕJHë4 n #
'¡N
7 V±[W<DB;XAö(ﬁ #a
<
BÚVå  xçgÞgçxáﬂóUøY@­L7sK(B;ÖRﬂﬁèGO
P
ﬃ!ﬁí #	M
S
NÓSA4·Ü;åäpæJß=åæpçÕÖ
K? %èNKÃí¡?ABÚVF[WSA4+VW4¡[-ÕJÖV±[W<DB;XAöpV1JÔﬀÔ¡4÷A[W4ﬀRYóUøKN
HØÚÙØ£Û¡ÜbÝ9FßUÙWàAá`â3ã²äﬃåäpæJß=åæpçÙ6ﬀ-7 9Ú1X=öJ:=1JöJ4­Õ36J4<4=X=Bb[D4+V5[D<WBCXAö`V)% kW
<
BCV1Y×dØÚÙØ£Û¡ÜbÝ
ÞßUÙWàAá`â3ã²äÁÜ;å3äUæß=åﬀæ`çYè£éëêAìpí,ZB;[WS*<D4ﬀVW÷4ﬀÔ[[WÕsﬂ è£1 ﬂõqéëêAìpíGBbÖ[DSA4<D48BÚV1ﬂ@­L7 K
Õ36J4<1ﬂ V±:=ÔxSY[WSM13[ %è KÃí / %N
 Qå  xàAçxá(DåÜÜiÙ+å3äá Wç kßäAÙ6ﬀ4/4[! #"èiﬂëíFRT4ﬀXAÕ[D4[DSA4GV±4[FÕJÖÈ19C9V5[D<WBCXAö`VZSA4ﬀ<W4%46J4ﬀ<Wø
<W4[W:A<DX SM1JVë1ùHë1[DÔxSA4dR Ôﬀ19C9óM4ÖÕJ<D4YB;[ﬀ?BN 4JN ﬁ #$ #"èiﬂëíB;Ö%ÖÕ`<I46`4<Døù÷=<W4Aôﬀﬁ nÕÖ
ﬁÈ?[WSA4·XU:AHó4<ÕÖ-<D4¡[W:=<WX*VWøUHóÕJ9ÚV+BCX ﬁ nBÚV1[HëÕ`V±[[WS=48XU:AHó4<ÕÖ-Ôﬀ19C9FVWøUHóÕJ9ÚV
B;X ﬁ
n
N ﬀUB;HëBC9C1J<W9CøJ?9C4¡[% '&èiﬂëí%RT4X=Õ[W4[WS=4VW4¡[­ÕÖ1J9;9OV5[D<WBCXAöpVZSA4ﬀ<W446`4<DøÔﬀ19C9ÈSM1JV­1
Hë1[DÔxSABCXAöI<D4¡[D:A<WXQ1Ö[W4ﬀ<-Bb[d?MBkN 4JNﬁ #( (&èiﬂëíBbÖOÖÕ`<46`4<Dø8VW:$ëôﬁ
n
ÕJÖﬁ?A[DSA4+XU:AHó4<
ÕÖÔ1J9;9V±øUHóMÕ`9CVB;Xﬁ nÈBCV­13[­HÕpV5[[WSA4XU:AHó4<%ÕÖ
<D4¡[W:=<WXQVWøUHóÕJ9ÚV-BCX ﬁ nNoÓSA4VW4¡[­ÕÖ
ãç¡ÜÜ+*-,Iå.-xàAçxáV5[D<WBCXAöpVÕ36J4<1ﬂ BCV) è ﬂëí /* #"èiﬂëí,+- (&è ﬂëíN
7 ﬂ,õgéëêAì %ðBCV-VD1BÚR8[WÕëóM4IãçÜÜ+*-,Iå.-Dà=çxáGBbÖ % k.)# Ãèiﬂëí¡N
"ç,ëå #/Jﬀ%AÕ`<4ﬀ6J4ﬀ<Wø #0) è ﬂëí?p[WS=4<D4-BCVF1+:=XABp:A4%HI13[DÔxS=B;XAöóM4[5Z4ﬀ4X8Ôﬀ19C9M1JX=R
<W4[W:A<DXIV±øUHóÕJ9ÚV
VW:=ÔxS[WS=1[
46`4<DøÔ1J9;9;õqVWøUHóÕJ9A1J9;Z1~øTVO÷A<W4dÔ¡4dRT4ﬀVOB;[DVHë1[DÔxSABCXAö,<D4¡[D:A<WXAõ
V±øUHóÕJ9M1X=R[WS=4V±:=ó=V5[D<WBCXAö  n=óM4[5Z4ﬀ4XÂ1GHI13[xÔxSABCXAöG÷=1BC<
ÕÖ/Ôﬀ19C9=1X=R<D4¡[D:A<WXIVWøUHóÕJ9ÚV
BCV-1ZF49C9bõqHI13[xÔxSA4ﬀRYV5[D<WBCXAö=N
1
¬
cFtﬀp®`fgc^plh±th5_sld^ëtﬀ^Uw+®pfgc2-mClﬀeTlﬀh5v+h5vpchge±tﬀ^pfg_ih5_sld^mÚ®`^p¯Dh5_sld^lﬀmoh5v`ct®`h5ld+t¡h5ld^tﬀ^pw
h5vpcfg_s^`drsc-fqh5cxyhge±tﬀ^`fg_ih5_blﬀ^mÚ®`^p¯Dh5_slﬀ^ëld^ë¯Dld^`Àpd®Je±th5_sld^`fx½
  ´ÎË
Í=Ð ËÑ "^iÏ ÑOÍ²ÑÌ8/Í=Ò	 ÌTÒ±ÎËÎ

gXG[WSABÚVVW4ﬀÔ¡[WBCÕJXGZ4²÷=<W4dV±4ﬀX`[1Ô¡ÕJX=öJ<D:A4X=Ô4Oó=1JVW4ﬀRGÔxS=1J<D1`Ô[W4ﬀ<WBﬀ1[WBCÕJX%ÕÖTZSA4X,19Ú1X=öJ:=1JöJ4
Õ36J4<ﬃﬂ BCV+1·6UBÚV±BCóA9CøQ÷A:=VWS=RTÕ3ZXù9C1JXAöJ:M1öJ4`N ﬁ4ÖÕJ<D4ë÷A<W4dV±4ﬀXp[WBCXAö·[WSA4ÂÔxS=1J<D1`Ô[D4<DBd13[WBCÕJX
ÖÕJ<
ö`4XA4ﬀ<D1J9=éê=ìJVﬀ?ZF4)=<xV5[ÔÕJX=VWBÚRT4<²[DSA4Ôﬀ1JVW4ÕÖ/éê=ìJVO[DS=13[FS=1~6J4Õ`XA9;øZF49C9bõqHI13[DÔxS=4ﬀR
ZÕ`<DRAVﬀN
 ﬁﬀﬃﬂ "!$#&%')( *+-,.+0/1024315',$%'(768:9;<97=>5'<=?,
AÕJ<,1Y9C1JXAöJ:M1öJ4% Õ36`4<%[WSA4÷A:=VWS=RTÕ3ZXù19C÷AS=1ó4¡[ ﬂ /è "!$#&% %Hﬃ+"(G)ﬁ*9ﬃ'", -+*5í¡?/Ô¡Õ`X=V±BÚRT4ﬀ<
[WSA4GÖÕ`9;9CÕ3ZB;X=öëÔÕJXAö`<W:=4X=Ô4%Õ`XYZF49C9bõqHI13[xÔxSA4ﬀRYZÕ`<DR=Vþ

>)

K
B;ßA@Mﬁ ﬃ  #1
<
ﬃ ﬁ
>
 # %ðBbß ﬁ
K
 # %
04ﬀÔﬀ19C9M[DS=13[[DSABCVBÚVF[WS=4GV±[D1JX=RA1J<DRÂVWøUXp[D1JÔ¡[WBÚÔ%ÔÕJXAö`<W:=4X=Ô4<D4ﬀV±[W<DBCÔ¡[W4ﬀRÂ[WÕëZF49C9bõqHI13[DÔxS=4ﬀR
ZÕ`<DRAVÕ36J4ﬀ< ﬂYN =ÕJ<­4¡ôA1Hë÷A9C4J?B;ÖEﬂ / è{e
>
g ﬃ@e BJg ﬃ B`í1X=R % /re
>DC
: B
CFE
 G )g`?=[WSA4ﬀX
[WSA4ﬀ<W4Â1J<W4ëÕJX=9;øî[5ZÕ4p:ABC6319C4X=Ô4ÂÔ¡9Ú1JVDV±4dV%[WS=1[

RA4 =XA4dVþCe
>DC
B
CHE
IG )gÂ1X=R´[WS=4
Ô¡ÕJHë÷A9C4Hë4ﬀX`[-ÕJÖ[DSABCVV±4[-ZBb[DS·<D4ﬀVW÷4ﬀÔ[[DÕ)# Ãè ﬂíN
7-X=1J9;Õ`öJÕJ:MV[WÕ·[DSA4Ôﬀ1JVW4ÕJÖ<D4öJ:=9C1J<9Ú1XAö`:=1ö`4ﬀVﬀ?=[DSA4I=XAB;[W4X=4ﬀVDV%ÕJÖ
[WS=4XU:AHóM4ﬀ<GÕÖ
4p:ABC6~1J9;4ﬀX=Ô¡4Ô¡9Ú1JVDVW4ﬀV/ÕJÖA[WS=4VWøUXp[D1JÔ¡[WBÚÔÔÕJXAö`<W:A4ﬀX=Ô¡4%èÕJXZ4ﬀ9;9;õqHë1[DÔxSA4dR+ZFÕJ<xRAVxío÷A<DÕ36pBÚRT4dV
1÷=<W4dÔ¡BÚV±4,ÔxS=1J<D1`Ô[W4ﬀ<WBﬀ1[WBCÕJXÂÕJÖFãçÜÜ+*-,Iå.-Dà=çxáYéëêAì`VN
J
%76?KL)ﬂM?
% ØÚÙ8åîãç¡ÜÜ+*-,Iå.-xàAçxá ﬂ *éëêAì Ø N
PO
å~Ù8áJç 
äoçxá´å`ÛDâ×~çRQ·àAå3Ù 
äMØ qçÜsÝ
,ëåä=Ý8çTS¡ßTØ×3å3ÜCç¡äMDç Ü;å~ÙxÙç¡Ù@ﬀ
4WâdâRU@ﬀ ﬀU:A÷A÷Õ`VW4% BCV%1 ﬂõgéêAì81X=R1K / è M ﬃO6PﬃQ"ﬃR ﬃ&MTS²íBÚV­1Â@%L7 Õ36J4ﬀ< ﬂ ZBb[DS
è:AXABp:A4dí8BCXABb[DBC1J9­V±[D1[W4 O@PµV±:=ÔxS [WS=1[%è KÃí / %-N (
6J4ﬀ<WøðZF49C9bõqHI13[DÔxS=4ﬀR V±[W<DB;XAöﬀ
RT4 =X=4ﬀV1+Ö:=X=Ô[DB;Õ`XWVLX þJM
b
MÃ1JVÖÕ`9;9CÕ3Z-Vþ"VLXFèGOí /4R
ﬁ
èGOﬃ!­íN<Y%4 =XA4­[DSA4ÖÕ`9;9CÕ3ZBCXAö
4p:ABC6~1J9;4ﬀX=Ô¡4GÕ`X·ZF49C9;õkHI13[xÔxSA4ﬀRYV5[D<WBCXAöpVþ

>
[Z

K
B;ßFVLX]\ /IV^X?_


ó=V±4ﬀ<W6`4[WS=1[

Z
S=1JV2=XAB;[W4ﬀ9;øëHI1XUø4p:ABC6319C4X=Ô4Ô¡9Ú1JVDV±4dVè£óMÕ`:AX=RT4dRIóUø
E
M
Ea` bc`
íN ﬃù4
ZB;9C9V±SAÕ3Zð[DS=13[

Z
BCVF1+<D4 =X=4Hë4Xp[ÕÖ

?`[WSU:=VF4ﬀV±[D1JóA9;BÚVWSAB;X=ö,[WS=1[

BÚV19ÚV±ÕÕÖ =XAB;[W4
B;X=RA4¡ôN 
ÕJXMV±BÚRT4< 
>
[Z

K
N=ÓSA4ﬀXYÖÕ`<-1XUø ﬁﬃ! #\
<
?=Z4GûUXAÕ3Z
RTè±èNO
P
ﬃ+XGí ﬃ ﬁ'
>
 Uí /4RTèGRTèNRTè±èGO
P
ﬃ+XGí ﬃ ﬁoí ﬃ!
>
í ﬃ! Tí
/4RTèGRTèNRTè±èGO6Pﬃ+XGí ﬃ ﬁoí ﬃ!
K
í ﬃ! Tí²VWB;X=Ô4dVLXe\ /fVLX>_
/4RTè±èNO@P ﬃ+XGí ﬃ ﬁ'
K
 Uí
-4XMÔ¡4 ﬁ
>
 #% B;ß ﬁ
K
 #%-?M1JX=RV±Õ 
> 

K
NÓSp:MV

Z
BÚV-1I<D4 MXA4Hë4Xp[-ÕJÖ

N


ó=V±4ﬀ<W6`4[DS=13[[DSABÚV÷A<DÕpÕJÖRTÕU4dVXAÕ[-<D49CøÂÕJX%ðóM4ﬀB;X=öÂ1ZF49C9;õkHI13[xÔxSA4ﬀRY9Ú1XAö`:=1ö`4JN
ÓÕ-÷=<WÕ36`4O[WSA4FÔ¡ÕJXU6`4<xV±4`?¡Ô¡ÕJXMV±BÚRT4<19Ú1XAö`:=1ö`4 %QV±:MÔxSG[WS=1[

BÚV/ÕÖMXABb[D4BCX=RT4ôoNﬃù4
Ô¡ÕJXMV5[D<W:=Ô¡[G1·RT4[W4<DHëB;X=BCV±[WBÚÔYè£óA:T[+BCX=Ô¡Õ`Hë÷A9;4[W4$gdí%@%L7 [WS=1[,<W4dÔ¡ÕJö`XAB4ﬀV7% 1JX=R´ZSAÕ`VW4
h
z ÆFnAz _sf-_s^p¯xlﬀ,yprscDh5c%_smÈh5vpchge±tﬀ^pfg_ih5_sld^8mÚ®`^p¯Dh5_sld^2+_bf^`lﬀhh5lh±tﬀr½Mz^8_b^`¯xld,y`rscDh5c­ÆFn=z
¯tﬀ^Tcctﬀfg_srij,lw`_iÀUcw­h5l-jJ_scxrbwt-ÆnAzù°
_ih5vth²,lﬀfqhOld^`cFcD¼hge±t:iqwJctdwkj%fqh±t¡h5ch5l-°
vp_s¯±v
tﬀrsr®`^UwJcDÀU^`cw+hge±t^pfg_ih5_sld^`fﬀl`½
V5[x13[W4dV1J<W4-[WSA4­4p:ABC6319C4X=Ô4%Ô¡9Ú1JVDVW4ﬀV
ÕJÖ

N
ÕJX=VWBCRA4<1V5[D<WBCXAöZBb[DS8XAÕ:AXAHI13[xÔxSA4ﬀR8<W4õ
[W:A<DX=V ﬁ / 
>
>
>

K
>
K
ﬀ
> 

 
>
# #"è ﬂëí?3ZS=4<D4
>
>
ﬃ6:;:6:
> 
1<D4[WSA4:AXAHI1[DÔxSA4dRÔ1J9;9
V±øUHóÕJ9ÚVB;X(ﬁÈ?U1X=R 
>
ﬃ6:;:6: 
 
>
1<D4-Z4ﬀ9;9;õqHë1[DÔxSA4dRÂV±[W<DB;XAöpV
ó4¡[5ZF44ﬀXÂ[WS=4%:AX=Hë1[DÔxSA4dR
Ô19C9MVWøUHóÕJ9ÚVNpÓSA4%1J:T[WÕ`HI13[WÕ`XëZ4­Ô¡ÕJXMV5[D<W:=Ô¡[ZBC9;9MHë1JB;Xp[x1BCXI[WSA4ÖÕJ9C9;Õ3ZBCXAö,BCXU6~1J<WBÚ1Xp[dþ
13Ö[W4ﬀ<,<W4d1JRTBCXAöY[WSA4ÂV±[W<DBCXAöﬁL# "èiﬂëí?[DSA4ÂV5[x13[D4ÕJÖ[DSA4IHI1JÔxSABCXA4ëZB;9C9
ó4ﬂï 
 
>
ò
1X=R8[WSA4+V±[D1`ÔxûÂZBC9;9/ó4Âè±ï 
 
ò ﬃ
>  
í¡è±ï 
 
>
ò ﬃ
>  
>
í ﬀﬀèWï 
>
ò	 ﬃ
>
>
í&XN
ÓSA48ÖÕ`<WHI1J9-Ô¡ÕJXMV5[D<W:=Ô¡[WBCÕJX ÕÖ@­L7 K / èNM ﬃ&O@P ﬃQ"ﬃR.ﬃ+MTS²íBÚVI1JVÖÕ`9;9CÕ3Z-VþCM1/
epï ò	
E
 #0) Ãèiﬂëí+gp?fO@P / ï 
Wò? Q / e XUg85+èNMa_ !$#% % í¡?1X=R9MTS /2epï ò
E
 # %3gpN
ÓSA4G[W<x1X=VWB;[WBCÕJXYÖ:AX=Ô[DB;Õ`X R+BÚV-RT4 MXA4ﬀR1JVFÖÕ`9;9CÕ3Z-VﬀN

ï -ò 
?
z
b ï Dkò
 ÖÕ`<46`4<DøuD #\", -+*

ï -ò	 v$x
X
v
z zzz zz
b ï 
Wò*ÖÕ`<46`4<Dø
>
#\ !$#&% %

ï -ò	  +x
X   
v
z&zz z zzz
b ï "n
>
Bdò	 ÖÕ`<46J4ﬀ<Wø=BI#1 ()ﬁ*
ÓSA4Â1óÕ36J4ëHI1JÔxSABCXA4IS=1`V,XAÕﬂ÷ÕJ÷ù[W<x1XMV±B;[WBCÕJX=V+ZSA4XpX BCVG[DSA4ÂÕ`XA9;øùV±øUHóMÕ`9
ÕJXù[WS=4
V5[x1JÔxûoN


ó=VW4<D6J4O[DS=13[/[DSA4RA4 =XAB;[WBCÕJXMV/ÕÖ M S 1JX=RTR1<D4
V±Õ`:AX=RGó4ﬀÔﬀ1:=VW4

VW1[W:A<x13[D4ﬀV %
1X=R

BÚV1Ô¡ÕJX=öJ<D:A4X=Ô4ZBb[DS8<D4ﬀVW÷M4dÔ[
[DÕZF49C9bõqHI13[xÔxSA4ﬀRëZFÕJ<xRAVﬀN!A:A<W[WS=4<d?`B;[BÚV
4d1JVWø[DÕ
6J4<DB;Öø,[WS=1[²[WSA4%1óÕ36J4FB;XU631<DBC1JXp[OBÚVOHI1BCXp[D1BCXA4dRNJÓSU:=Vﬀ?J13Ö[D4<²<D4ﬀ1JRAB;XAö,1ãçÜÜ+*-,ëå  xàAçxá
ZÕ`<DR +?~[WSA41J:T[WÕ`Hë1[WÕ`XZBC9;9Tó4B;X[WSA4-V±[D1[W4Gï -ò	ù1XMR+SA4ﬀX=Ô¡4)% / % èNKÃí +-) ÃèiﬂëíN
ﬀUB;XMÔ¡4 )# Ãèiﬂëí8BCV1 éêAì=?1X=R éê=ìJV·1<D4´Ô9;ÕpV±4dR :AX=RT4ﬀ<B;Xp[W4ﬀ<DVW4ﬀÔ¡[WBCÕJX/?[WS=4´<D4ﬀVW:A9;[
ÖÕJ9C9;Õ3Z-VﬀN ﬀ
	ﬁ ﬂW9' KL< *+-,.+0/102 3'5',$%'('68 9;<9'=?5'<=>),
AÕJ<6pBÚVWB;óA9Cø8÷=:=V±SMRTÕ3ZX9C1JXAöJ:=1JöJ4dV[DS=13[1J<W4,X=Õ[-XA4dÔ¡4ﬀVDVD1<DB;9CøÂZF49C9bõqHI13[DÔxS=4ﬀR?

óM4ﬀB;X=ö
ÕÖ =X=Bb[D4­BCX=RT4ôÂBCVFXAÕJ[VW:$ÂÔ¡BC4Xp[dNUÓS=BCVFBÚVó4ﬀÔﬀ1:=VW4

BCVFXAÕ9CÕJXAö`4<1Ô¡Õ`XAöJ<D:A4ﬀX=Ô¡4[WS=1[
VW1[W:A<x13[D4ﬀV%[WSA4IéëêAì=N ﬃù4IXA4ﬀ4ﬀRî[WÕRT4 =X=4ë[5ZÕ1JRARABb[DB;Õ`X=19²Ô¡Õ`XAöJ<D:A4ﬀX=Ô¡4dVÕ`XùV±[W<DB;X=ö`V
ÕJXA4[DS=13[FZB;9C9MÔﬀ1÷T[D:A<W4[DSA4-ó4S=1~6UBCÕJ<
ÕJÖo1V5[x13[W4ZS=4Xë[WS=4%V±[D1JÔxûÕJXA9CøSM1JVX?p1X=RÕJX=4
[WS=1[ZB;9C9ÈÔﬀ1÷T[D:A<D4G[WSA4óM4ﬀS=1~6UB;Õ`<ZSA4X[DSA4V±[D1JÔxûYS=1JVHëÕJ<D4G[WS=1JX·Õ`XA4+4ﬀ9;4ﬀH4ﬀXp[ﬀNMÓS=4
<W4d1JVWÕJX,ZF4XA4ﬀ4ﬀRG[DÕ­RABCV±[WBCXAöJ:=BCVWS+[DSA4FÔﬀ1JVW4ﬀVÕÖA[DSA4FV±[D1`ÔxûGS=1~6UB;XAö%ÕJXA9CøUXð1X=R+[WS=1[ÕJÖA[WS=4
V5[x1JÔxûÂS=1~6UBCXAöI1JRARABb[DB;Õ`X=19/4ﬀ9;4ﬀHë4Xp[DVﬀ?ABÚVóM4dÔ1J:=V±4,VWøUHóÕJ9ÚVB;X\"()ﬁ*ó4S=1~6`4GRABbßo4<D4Xp[W9CøJN
gXY[DSA4 =<xV5[Ôﬀ1JVW4J?T4ﬀ9;4ﬀH4ﬀXp[DVÕÖ "()ﬁ*1<D4­9CBCûJ4GB;Xp[D4<DX=191`Ô[DB;Õ`X=VZSABÚÔxSY9C4ﬀ1~6`4%[DSA4+V±[D1JÔxû
:AX=ÔxS=1JXAöJ4dR?A1X=RYBCXY[DSA4+VW4ﬀÔ¡Õ`X=R·Ô1JVW4­[WSA4ﬀø8<D4ﬀVW:A9;[BCX·[WSA4+V±[D1`ÔxûIóM4ﬀB;X=öI÷MÕ`÷A÷M4dRN
AÕJ<-19Ú1XAö`:=1ö`47%ðÕ36`4< ﬂ8?=RT4 MXA4G[WSA4GÖÕ`9;9CÕ3ZBCXAöÔÕJXAö`<W:=4X=Ô4ﬀVﬀN
=ÕJ<)ﬁ
>
ﬃ!ﬁ
K
#\
<
ﬃ)ﬁ
>ﬃ
ﬁ
K
Bbß @ # #"è ﬂëí':>ﬁ
>
 (#%ðB;ß ﬁ
K
 # %
=ÕJ<)ﬁ
>
ﬃ!ﬁ
K
# (&èiﬂëí ﬃ)ﬁ
> 
P)ﬁ
K
BbßA@M #1
<
:>ﬁ
>
 (#%ðB;ß ﬁ
K
 # %
gX`[D:AB;[WBC6J49CøJ?
[WSA4QÔÕJXAö`<W:A4ﬀX=Ô¡4
ﬃ
VD1~øTV[WS=1[I[WSA4[5ZFÕúV5[D<WBCXAö`VIﬁ
>
1X=RLﬁ
K
Ô1X=XAÕ[Ió4
RTBCV±[WBCXAö`:ABCVWSA4dR óUøÁ4¡ôT÷M4ﬀ<WBCHë4Xp[DVùè  #  #"èiﬂëíWíI[DS=13[ﬂRTÕ X=Õ[4¡ôA1HëBCXA4Q[DSA4ùV±[D1`ÔxûTV
<W4d1JÔxSA4dRÕ`X ﬁ
>
1X=R ﬁ
K
NUÓSA4­Ô¡ÕJX=öJ<D:A4X=Ô4
 
PBÚV
Õ`XA9;øëRT4=XA4ﬀRÂÕJX8V±[W<DB;X=ö`V²ZSA4ﬀ<W446J4ﬀ<Wø
Ô19C9JBÚV/HI1[DÔxSA4dRNﬀÓSU:=Vﬀ?ﬀ1Ö[W4<È<W4d1JRTBCXAö-VW:=ÔxS+1ZFÕJ<xR?1JXpø­@%L7*ZB;9C9`Õ`XA9Cø%S=1~6`4X ÕJXG[WS=4
V5[x1JÔxûoN!ﬀp[D1J<±[DB;X=öGÖ<WÕ`H VW:=ÔxSIÔ¡ÕJX =öJ:A<x13[DB;Õ`X=Vﬀ?~1`V²Z1JVOÕJóMV±4ﬀ<W6`4ﬀR4ﬀ1<D9CB;4ﬀ<ﬀ?3<D4¡[D:A<WXIVWøUHóÕJ9ÚV
óM4ﬀS=1~6J4F9;BCûJ4BCXp[W4<DX=1J9A1JÔ[DB;Õ`X=Vﬀ?1X=R[WSA4ÔÕJXAö`<W:A4ﬀX=Ô¡4FBÚV[WSA4:=VW:=1J9APﬂøUSAB;9C9;õ4<DÕURA4F<DBCöJSp[
Ô¡ÕJX=öJ<D:A4X=Ô4JN ﬃù4,XAÕ3Z ÷A<D4ﬀVW4Xp[[WS=4,Hë1JB;X·[DSA4Õ`<W4ﬀH ÕÖÈ[WSABÚV÷=1J÷M4ﬀ<ﬀN
!
z^%cÅ3®p_sadtrscx^p¯xc#"úf5t¡h5®`e±t¡h5cxf¿Y_%$cx_ih5vpcDe'& (')+*,¿.-0/Flﬀe1& (')+*32ù¿²udmClﬀeÈtﬀ^3jcÅ3®p_saﬀtﬀrscx^`¯xc
¯xrbtﬀfgf4& (1)5*´lm6"%½
J %76?KL)ﬂ ﬁ]
%ÃØÚÙå ﬂ *éëêAìﬂØ N


ﬃ
åäá
 
P å3ÜÜàAå×~ç
äMØ qç+Øäá`ç ﬀ
4WâdâRU@ﬀ#AÕJ<,1·éê=ì(%?o9;4[ K /èNM ﬃO P ﬃQ"ﬃR.ﬃ+M S í%óM4I1Y@%L7 <W4dÔ¡ÕJö`XABBCXAö(%NgX´[WS=4
÷A<WÕUÕJÖ/ÕÖÈÓSA4ﬀÕJ<D4HñJ?pZF4%19C<D4ﬀ1JRAøëVWSAÕ3ZF4ﬀR[DS=13[

ZBC9;9oS=1~6`4)=XAB;[W4­B;XMRT4¡ôN"Y4=XA4­[WS=4
ÖÕJ9C9;Õ3ZBCXAö[5ZÕ4p:ABC6319C4X=Ô4ﬀVÕ36`4<ZÕ`<DR=VBCX\ < þ
ﬁ
> ﬃ
Z ﬁ
K
B;ß RﬂﬁèGO P ﬃ!ﬁ
>
í /4Rﬁ-èGO P ﬃ!ﬁ
K
í
ﬁ
>  
P$Z ﬁ
K
B;ß RﬂﬁèGO P ﬃ ﬁ
>
í /WRﬂﬁèGO P ﬃ!ﬁ
K
í
q[Ôﬀ1X ó4´VWSAÕ3ZX [DS=13[
ﬃ
Z <D4 MXA4ﬀV
ﬃ
?F1JX=R
 
Z
P
<D4 =XA4dV
 
P ZSA4X <W4dV5[D<WBÚÔ[D4ﬀRÁ[DÕ
 '&è ﬂëíëè£÷A<WÕUÕJÖFVWûpBC÷A÷4ﬀRùBCX´[DSA4IBCX`[D4<D4ﬀV±[DVGÕJÖFVW÷=1JÔ4díN 4X=Ô4J?/óÕ[DS
ﬃ
1XMR
 
P S=1~6`4
=XAB;[W49Cø8HI1JXpø84p:ABC6~1J9;4ﬀX=Ô¡4,Ô9C1`VWVW4ﬀVﬀN
AÕJ<O[DSA4ÔÕJXU6J4ﬀ<DVW4J?3ZF4-V±S=Õ3Z*[WSM13["%µBÚV1,éëêAìGóUøÕ`X=Ô¡4-1Jö`1JB;XëÔ¡Õ`X=V5[D<W:MÔ[WBCXAö+1G@­L7
K ZSAÕ`VW4´V±[D1[W4dV·1J<W4´4p:ABC6319C4X=Ô4´Ô¡9Ú1JVDVW4ﬀVYÕÖ+[DSA4úÔ¡ÕJX=öJ<D:A4X=Ô4ﬀV8Z4ùS=1~6J4ùRT4 MXA4ﬀR?
óA:T[[WSA4úÔÕJX=V±[W<D:=Ô[DB;Õ`X BÚV1 óAB;[ﬂHëÕJ<D4´BCXU6JÕJ9C6J4dRNÓSA4´HI1JB;X B;Xp[W:=Bb[DB;Õ`X ó4SABCX=R [WS=4
Ô¡ÕJXMV5[D<W:=Ô¡[WBCÕJX BÚV8[WÕ 4ﬀX=VW:A<W4î[WS=1[8[DSA4îÖÕ`9;9CÕ3ZBCXAö*BCXp631J<WBÚ1Xp[8BÚV8HI1JB;Xp[D1JB;X=4ﬀR 1Ö[W4< K
S=1JV<D4ﬀ1`RY1ëV±[W<DB;XAö ﬁ#1 <

qÖﬁ #  (&è ﬂëí[WSA4ﬀX·[WSA4+V±[D1[W4GÕÖCK BÚV+ï ﬁ=ò

1X=RY[DSA4+V5[x1JÔxûIBÚV"XN

qÖ7ﬁ /  
>
>

>
ﬀﬀ
> 

 
?²ZSA4ﬀ<W4 #  (&è ﬂëí?²4d1JÔxS/ F # ) èiﬂëí?
1XMR 4d1JÔxS
>
F #1"!$#&% %£?U[DSA4X1K BCVBCXﬂV5[x13[W4ÂèWï ﬁMò4ﬃﬀï 
 
ò

í1X=R8[WSA4+V±[D1`ÔxûÂBÚV
è±ï 
 
>
ò

ﬃ
> 
í ﬀè±ï 
>
ò

ﬃ
>
K
íè±ï  Jò

ﬃ
>
>
íXN
ÓSA4QÖÕ`<WHI19­Ô¡Õ`X=V5[D<W:MÔ[WBCÕJX ÕÖLK BÚVY1`VIÖÕJ9C9CÕ3Z-VNcK / è M ﬃO6PﬃQ"ﬃR ﬃ&MTS²í8ZSA4<D4
M / epï ﬁ=ò


E
ﬁ #  (&è ﬂëí+g 5ﬃepè±ï ﬁMò

ﬃdï òí
E
ﬁ #\
<
ﬃ! # ) èiﬂëí+gJthO@P / ï 
Wò


t
Q / M _ 
!$#&% %
5ae XUgJtMTS / epï ﬁ=ò


E
ﬁ #%3g5aepèWï ﬁMò

ﬃdï -ò	í
E
ﬁ # %cgit1XMR[RYBCV
RT4 =X=4ﬀR1JVFÖÕ`9;9CÕ3Z-Vþ

ï ﬁMò

?
z
b
ï ﬁ Dkò

ÖÕJ<4ﬀ6J4<Dø=D2#1", -+*

ï ﬁMò


v$x 

	


v
zzz zzzz
b
è±ï ﬁ
>
ò

ﬃdï 
Wò²íÖÕJ<4ﬀ6J4<Dø
>
#1
!$#% %

ï ﬁMò


 +x
ﬁ
z8z
b
ï ﬁ Bdò


ÖÕJ<46`4<DøuBI# 
()ﬁ*

è±ï ﬁ=ò ﬃdï ò

í
?
z
b
è±ï ﬁ Dkò ﬃﬀï Dkò

íÖÕJ<46`4<DøuD #\", -+*

è±ï ﬁ=ò ﬃdï ò

í\v$x  





X


v
zNzz z zzzzz zz
b
èWï ﬁ
>
ò ﬃﬀï 
Wò

íÖÕJ<46`4<Dø
>
# "!$#&% %

è±ï ﬁ=ò ﬃdï ò

í
 &x 
%
	

v
z z zzzzz
b
ï ﬁ
n
>
 Bﬀò

ÖÕ`<46`4<DøuB#1"()ﬁ*

è±ï ﬁ=ò ﬃdï ò

í &x 
%




X%


v
z zzz zzzz zzzz
b
è±ï ﬁ n
>
 Bﬀò ﬃﬀï  n
>
Bdò

íÖÕJ<4ﬀ6J4<Dø=BI#1"(G)ﬁ*
ÓSA4%ÔÕJ<D<W4dÔ[WX=4ﬀVDV²ÕÖ[DSA4%ÔÕJX=V±[W<D:=Ô[DB;Õ`XI<W4ﬀ9;BC4ﬀVÕJXI[DSA4BCXp[W:AB;[WBCÕJXYÕJ:T[D9;BCXA4dRI4ﬀ1J<W9CB;4ﬀ<1XMRIBCV
V±ûUBC÷A÷M4dR·B;X·[WS=4,B;Xp[W4ﬀ<W4dV5[xVÕÖOV±÷=1`Ô¡4`N ﬀ
"ç,ëå  ﬀ%-ÕJ[W4I[DS=13[B;Xú[DSA48Ôﬀ1JVW4IZSA4<D4E"!$#% % / "()ﬁ*./ B*èBkN 4`N/ÖÕJ<<W4ﬀöJ:A9Ú1<+9Ú1XAõ
öJ:=1JöJ4ﬀVxí?[WSA4%Hë1`ÔxSABCXA4"K Ô¡Õ`X=V5[D<W:MÔ[W4dRëB;XYÓSA4Õ`<W4ﬀHsGBÚV²[DSA4:AX=Bp:A4%HBCXABCH:AHõgV5[x13[D4
1:T[DÕJHI13[DÕJXµÖÕJ<I%Ãó4ﬀÔ1J:=VW4Â[WS=48ÕJX=9;øù<W4d1JÔxS=1JóA9C4ÂV5[x13[W4dV+ZBC9;9Fó48ÕÖ[DSA4ÂÖÕ`<WH ï ò

?
ZSA4<D4  # 
<
N
Y4dV±÷AB;[W4[WSA4ë1óÕ36J4<W4ﬀHë1J<Wûo?=[WSA4@%L7sK Ô¡ÕJXMV5[D<W:=Ô¡[W4dRﬂB;X´ÓSA4Õ`<W4ﬀH ÂXA44dRﬂXAÕJ[
óM4+1,Øä=Ø ,ß,*qÙ gå.gçpﬂõk@­L7 1JÔÔ4÷T[DB;X=ö %N A:=<±[DSA4<DHëÕJ<D4J?
 
 
\
 

 
1
 
h

\ 


 
!




	
	 







	
	
 
 
\
 
!
 

 
h
 
1

 








	
	
	




	

 

\ 

«U«
Ä°Ol,^`ld^`£_sfgld,le5ypv`_b¯F,_b^`_s­®pG£fqh±t¡h5cÆFn=zf

K&6?3c6>,$+-!$+6?9f?
àAçWçIå.DçGéêAìAÙ àAå.à=å3×3çëäâ8ßTä=Ø-Sß=ç,ØäMØ ,ß,I*qÙ qå qç[H  å*
DçgÞkØäpæ àAç,7ﬀ
ÓÕB;9C9C:=V5[D<D1[W4%[WSA4,1JóMÕ36`4÷A<DÕJ÷Õ`VWBb[DB;Õ`X/?TÔ¡Õ`X=V±BÚRT4ﬀ<[DSA4G@%L7VBCX	ÈBCöJ:=<W4ñJN/4[1ﬂ /
è$e
>
>
ﬃ
>
K
g ﬃ6e;Big ﬃ6eﬂﬃ g~íN'/4¡[ % /
>
>
%
>
B

>
K
%
K
BU?oZSA4<D4%
>
BÚV-[DSA4<D4ö`:A9Ú1<9Ú1X=öJ:=1JöJ4
Õ36J4<^e ﬃ g
VW:=ÔxSG[WS=1[/[WS=4
XU:AHó4<ÈÕÖ   VBÚV/4ﬀ6J4ﬀX/?1XMR %
K
BÚVo[WS=4<D4öJ:=9C1J<9C1JXAöJ:=1JöJ4OÕ36J4ﬀ<
eﬂﬃ g­V±:=ÔxS8[WS=1[[DSA4­Xp:=Hó4<FÕÖ VBCV46`4X/NTÓSA4 =öJ:A<D4%VWSAÕ3Z-V[5ZÕYäâä*gØÚÙâ.,Iâ.kÞ=àUØ
HBCXABCH:AHõgV5[x13[D4
ﬂ
+õk@­L7V1JÔÔ4÷T[DB;X=ö %-N gXúóMÕJ[WS*HI1JÔxS=B;XA4dV?[WSA4YB;X=Bb[DBC1J9V±[D13[D4ÂBÚVLO
P
1X=R·[DSA4,ÖÕJ9C9CÕ3ZB;XAö[D<D1JX=V±B;[WBCÕJXMVS=1~6J4,ó44ﬀXﬂÕJHëB;[±[W4dRB;X[DSA4 =ö`:A<D4GÖÕJ<-<D4ﬀ1`RA1óABC9CBb[5øoþABCX
óMÕJ[WS HI1`ÔxSAB;X=4ﬀVﬀ?È4ﬀ6J4<DøµÔ19C9;õ[D<D1JX=V±B;[WBCÕJXµXAÕJ[ëVWSAÕ3ZXúBÚVÕÖ[WS=48ÖÕ`<WH O
vﬀxﬁ
zz z
b
O
K
?1JX=R
46J4ﬀ<WøIÕJ[WSA4ﬀ<[W<x1X=VWB;[WBCÕJX·XAÕ[VWSAÕ3ZX·öJÕU4ﬀV[WÕÂV±[D1[W4TO
K
N
-Õ[DBCÔ48[DS=13[I[DSA4=<xV5[ëHI1JÔxSABCXA4ﬂÔ¡Õ`X=V±BÚV±[DVÕÖ%[5ZÕµRTBÚV5[DB;X=Ô¡[ﬃﬂ±HëÕTRT:A9C4ﬀVA?OÕJXA4<D4ﬀÔ¡õ
ÕJöJX=BﬀB;XAöG%
>
1X=RúÕ`XA4·<W4dÔ¡ÕJö`XABBCXAö%
K
?O1JX=Rµ[DSA4·Ôﬀ19C9V±øUHóÕJ9
>
>
ÕJ<
>
K
RA4¡[W4ﬀ<WHëBCXA4ﬀV
ZSABCÔxSúHëÕTRT:A9C4ÂBÚVﬂWB;XU6JÕ`ûJ4dR AN gX*ÔÕJXp[W<x1JV±[ﬀ?o[DSA4YVW4ﬀÔÕJX=RùHI1JÔxSABCXA48ÔÕJX=VWBÚV5[xV,ÕÖ-1ﬂVWB;XTõ
öJ9C4,<W4dÔ¡ÕJö`XAB4<ÖÕ`<-óÕ[WS%
>
1X=R %
K
?M1JX=R·[WS=BCVHëÕTRT:A9C4+BÚV-BCXU6JÕJû`4ﬀRY<W4ﬀö`1J<DRT9C4ﬀVDVFÕÖO[WS=4
Ô19C9²V±øUHóMÕ`9N/7%V­[WSABÚVG4¡ôA1Hë÷A9C4B;9C9;:MV5[D<D1[W4ﬀVﬀ?B;[GBÚVGXAÕJ[GÔ9;4d1<GZSA4XµVW÷A9;B;[±[DB;X=öY[DSA4ë[D1`V±û
ÕÖ<W4dÔ¡Õ`öJXAB;[WBCÕJXµBCX`[DÕîRTBÚV5[DB;XMÔ[ëHÕTRT:=9;4dV+<D4ﬀRT:=Ô4ﬀV+[WSA4I[DÕ[x19FXp:=Hó4<ÕJÖ-V5[x13[W4dV+BCXú[WS=4
@%L7+N'gX[WSA4+ÖÕJ9C9;Õ3ZBCXAöIV±4dÔ[DB;Õ`X/?=ZF4+Ô¡Õ`X=V±BÚRT4ﬀ<1ë<W4dV5[D<WBÚÔ[D4ﬀRÔ¡9Ú1JVDVÕJÖ@­L7VÖÕ`<-ZSABÚÔxS
[WSA4÷=1<W[WB;[WBCÕJXﬂÕJÖ[DSA4@­L7 BCXp[WÕÂHëÕTRT:A9C4ﬀVS=1JV%19C<W4d1JRTøYóM4ﬀ4XQ÷A<DÕ36UBCRA4ﬀRﬂ1XMR·[WSA4Ô19C9;õ
V±øUHóÕJ9oRT4[W4<DHëB;X=4ﬀVFZSABÚÔxSÂHëÕURA:A9;4­BÚV
[DÕó4%BCXU6JÕ`ûJ4ﬀR/N`ÓSA4[D1JVWû[WSA4ﬀXYBÚV[WÕHëBCXABCHB4
[WSA4XU:AHó4<­ÕÖV±[D1[W4dVÕJÖ
[WSA4ë1:A[WÕJHI1[WÕJX?=ZSABC9;4÷A<D4ﬀVW4<D6UB;XAöÂ[WSA4öJBC6J4ﬀXQ÷=1<W[WB;[WBCÕJXîÕÖ
V5[x13[W4dVB;Xp[DÕIHÕTRT:=9;4dVN
! "$# ÎÏÐ  UÒWË %# ËÌTÍ'&)(-ÒpÒ	"*&,+­Ð ÏÎ.-ðË ²ÐÌTÎ sÌ 
gXG[WSABÚV/VW4ﬀÔ[DB;Õ`XGZ4
VWSAÕ3Z´[WS=1[[WSA4Ô9C1`VWV/ÕÖUZ4ﬀ9;9;õkHI1[DÔxSA4dR%éëêAì`VS=1~6J4ßTäMØ-S¡ß=çoHëBCXABCH:AHõ
V5[x13[W4 "põ9,ëâdá3ßTÜ;çFVWB;X=öJ9C4¡õq4Xp[W<Dø­1J:T[WÕ`HI13[D1è&"põﬀ$(
@­L7%í¡Nd7%VÈHë4ﬀX`[DB;Õ`XA4ﬀR+B;X,[DSA4FB;Xp[W<DÕTRT:=Ô¡õ
[WBCÕJX/?ﬀ[WSA4dV±4F1:T[DÕJHI13[x11<D4
HëÕ[DB;6313[D4ﬀR,óUøGHëÕTRT49ÚV/ÕJÖA÷A<WÕ`öJ<x1HIVoZB;[WS MXABb[D4RA1[D1õ[5øU÷4ﬀVﬀ?
1X=R·1<D4,V±BCHëB;9Ú1<[DÕëVWBCXAöJ9C4¡õq4Xp[W<DøI<D4ﬀÔ¡:=<DVWB;6`4­V±[D1[W4,HI1JÔxS=B;XA4dV,ïbñ)3òqN
"M*  9H  ­Ù6ﬀ4/4[ e 
F
!$#% %
g
 
F
>
óM4,1÷=1<W[WB;[WBCÕJXYÕÖ^"!$#&% %£NT7 @%L7 K / èNM ﬃ&O P ﬃ&Q2ﬃ&R.ﬃ&M S í
BCV1 "põkHëÕTRT:A9C4%VWBCXAöJ9C4¡õq4Xp[W<Døë@%L7 ZBb[DSY<D4ﬀVW÷4ﬀÔ[[WÕEef
F
!$#&% %
g
 
F
>
B;Ö/[DSA4<D4%BÚV1+÷=1J<±[DBb[DB;Õ`X
e M"Ffg
 
F P
ÕÖCM 1JX=RRTBCV±[WBCXAö`:ABCVWSA4dRYV±[D1[W4ﬀV O+F #IM"F­ÖÕJ<4ﬀ6J4<Dø / ñﬃ;:6:;: ﬃ "·VW:=ÔxS8[DS=13[dþ
ñJNM S kmM P ?O P # M P t
TN3Q / e XUg5îè Ms_  !$#&% % í@t
ýANBbÖAO
?
z
b OfnoÖÕJ<%V±Õ`H4D #\", -+*?T[WS=4XMN OﬃOfn # M Fft
=NBbÖAO v$x
	

v
z;zz z
b O
n ÖÕJ<-VWÕJHë4
>
#1
F
!$#&% %
?T[WS=4X O n /WO+F t
TNBbÖAO
n  +x
	

v
z zz z
b O
n n
ÖÕJ<-VWÕJHë4
>
#\"!$#&% %£?T[DSA4XMNOﬃO
n n
#IM"FJN
gX`[D:AB;[WBC6J49CøJ?^M P BÚV[WSA4Yó=1JVW4ÂHëÕTRT:A9C4´è£ÔÕJ<D<W4dV±÷ÕJXMRTB;X=ö[WÕQ[DSA4 HI1BCX  HÕTRT:=9;4YÕÖ
1µ÷A<WÕ`öJ<x1HÂí?²1JX=R*[DSA4ﬂ[D<D1JX=V±B;[WBCÕJXð<D49Ú13[WBCÕJXðBÚVÂV±:MÔxS [DS=13[81úÔﬀ19C99;4d1JRAVë[DÕú1µ:AXAB`:=4
V5[x13[W4­BCX8[DSA4GHÕTRT:=9;4,Ô¡Õ`<W<D4ﬀVW÷ÕJX=RTBCXAö[WÕ[WSA4,Ô1J9;9²è£B;X·HëÕURA49ÚVÕÖ÷A<DÕJö`<D1JHIV?J[WSABÚVV5[x13[D4
ZB;9C9ó4[WSA4îB;XAB;[WBÚ19%Ô¡ÕJXp[D<WÕ`9-V5[x13[W4ﬂÕJÖG[WSA4Ö:AXMÔ[WBCÕJX Ôﬀ19C9;4dR=í?1X=Rð:A÷ÕJX <D4¡[D:A<WXÁZBC9;9
<W4[W:A<DX·[WÕë[WS=4Ô1J9;9CB;X=öHëÕTRT:A9C4JNﬀU:=ÔxSﬂ1:A[WÕJHI1[D1I1<D4GXAÕI9C4ﬀVDV4¡ôT÷A<D4ﬀVDV±BC6J4­[DS=1X@%L7%Vþ
1JV-ÓSA4ﬀÕJ<D4H&ýIóM4ﬀ9;Õ3Z VWSAÕ3Z-V?AÖÕJ<1JXpøY÷=1<W[WB;[WBCÕJXÕJÖ²Ôﬀ19C9ÈVWøUHóÕJ9ÚV?=1JXUø8ZF49C9bõqHI13[DÔxS=4ﬀR
@%L2ùBÚV-1JÔﬀÔ¡4ﬀ÷T[W4dR8óUø8VWÕJHë4 "põﬀ$(
@­L7+N
ﬃ´4:=VW4[DSA41JóAóA<D46UBÚ13[WBCÕJX,"põ'ﬀ-(
@%L7 ÖÕJ<,VW:=ÔxSîHI1JÔxS=B;XA4dV%1JX=RQ4ôT÷A9;BÚÔ¡B;[W9CøQRT4ﬀXAÕ[D4
[WSA4ﬀH 1`VK / è±è M ﬃO
P
ﬃQ"ﬃR ﬃ&M
S
í ﬃ@efI>
!$#&% %
ﬃ;:6:6:ﬃ+
 
!$#&% %
g ﬃ6e M
P
ﬃ;:6:;:ﬃ&M
 
g ﬃ@e O
>
ﬃ;:6:;:ﬃO
 
g~í¡N AÕ`<
4¡ôA1Hë÷A9C4J?UÖÕ`<[WSA4 =<xV±[@­L7 B;X	B;ö`:A<D4ñ`?TöJBC6J4ﬀX8[DSA4,÷=1<W[WB;[WBCÕJX1"!$#&% % /2e e
>
>
g ﬃ@e
>
K
g gp?
[WSA4ﬀ<W4IBÚV,1÷=1<W[WB;[WBCÕJXùÕÖM1JV9e M
P
ﬃ&M
>
ﬃ&M
K
g`?/ZS=4<D4=M
P
/ e O
P
ﬃO

g`?M
>
/ e O
>
ﬃO

g`?
1X=RIM
K
/2e O
K
ﬃO
g
g,ZBb[DXA4ﬀVDVWB;XAö[DSA4GÖ£1JÔ¡[[WS=1[[WSABÚVBCV173õ'ﬀ-(
@%L7N-ﬀUB;HëBC9C1J<W9CøJ?AÖÕJ<[WS=4
V±4dÔ¡ÕJXMR@%L7+?öJBC6J4ﬀX[WSA4÷=1<W[WB;[WBCÕJX "!$#&% % /se e
>
>
ﬃ
>
K
g gp?A[WS=4<D4+BCV­1I÷=1J<±[DBb[DB;Õ`XﬂÕÖ M 1`V
e M
P
ﬃ+M
>
gp?=ZSA4ﬀ<W4UM
P
/je O
P
ﬃ&O

g1X=R1M
>
/je O
>
ﬃO
K
ﬃ&O

ﬃ&O
g
g4ﬀV±[D1JóA9;BÚVWSAB;X=öë[WS=1[Bb[­BCV1
ñ¡õﬀ$(
@­L7+N
"ç,ëå iﬀ-ÓSA4ë1:T[DÕJHI13[DÕJXîÔÕJX=V±[W<D:=Ô¡[W4ﬀRîB;XùÓSA4Õ`<W4ﬀH ñBÚV%1´ñ¡õﬀ$(@%L7+N-Õ3ZF46`4<d?
B;XöJ4ﬀXA4<x19k?¡[DSABCVO@­L7 ZBC9C9TóM4FH:=ÔxSóABCöJöJ4ﬀ<[DS=1X[WS=4FVWHI19C9;4dV5[ñ¡õﬀ$(
@­L7+N~ÓSA4<W4d1JVWÕJX
ÖÕJ<
[DSABÚV
BÚVVWB;HëBC9C1J<²[WÕ,[DSA4-<D4ﬀ1`V±Õ`XZSUø[WSA4 =XAB;[W4%1J:T[WÕ`HI13[WÕ`XIÔ¡ÕJXMV5[D<W:=Ô¡[W4dRÖÕ`<<D4ö`:A9C1J<
9C1JXAöJ:=1JöJ4dVÖ<WÕ`H [DSA4VWøpXp[x1JÔ[DBCÔÔÕJXAö`<W:=4X=Ô4BCVH:=ÔxSë9Ú1<DöJ4<O[DS=1Xë[DS=13[FÕJóT[x1BCXA4ﬀRÖ<DÕJH
[WSA4V±øUXp[D1`Ô[DBCÔ8<WBCöJSp[ÔÕJXAö`<W:=4X=Ô4JNÈÓSU:=Vﬀ?B;X ÕJ<xRT4<[WÕ´ÔxSM1<x1JÔ[D4<DBﬀ4I[WS=4YHëBCXAB;HI1J9 "põ
ﬀ$(
@­L7Vﬀ?ﬀZF4X=44ﬀR1-XA4ﬀZ Ô¡Õ`XAöJ<D:A4XMÔ¡4²[DS=13[O÷=1<W[WB;[WBCÕJXMVZFÕJ<xRAV/9CBCûJ4[WSA4PﬂøUSABC9;9;õ4<DÕTRT4
<WBCöJSp[-Ô¡Õ`XAöJ<D:A4XMÔ¡4GRTÕU4ﬀVFÖÕJ<<D4ö`:A9Ú1<9C1JXAöJ:M1öJ4dVN
gXîÕJ:=<­ÔÕJX=V±[W<D:=Ô[DB;Õ`XîÕJÖ
[WSA4ëHëBCXAB;HI1J9 "Uõ'ﬀ$(@%L7 ÖÕJ<,1Â9Ú1X=öJ:=1JöJ4%?oZ4ZB;9C9O:=VW4
"

ñÂÔÕJXAö`<W:=4X=Ô4ﬀVﬀNoÓÈÕHëÕURA49²[DSA48Ô1`V±4ZSA4ﬀX´[DSA48V±[D1`ÔxûﬂÕJXA9CøîS=1`VUX?/ZF4ZBC9C9
:=VW4
 
P
èRT4 =X=4ﬀR*BCX ﬀU4ﬀÔ¡[WBCÕJX ý=N QÕJX V±[W<DBCXAö`VZBb[DS HI1[DÔxSA4dR*Ô1J9;9ÚVDí¡N AÕJ<[WS=4Ôﬀ1JVW48ZSA4ﬀX
[WSA4V±[D1`Ôxû8S=1`V1`RARTB;[WBCÕJX=1J9V±øUHóMÕ`9CVﬀ?AZF4+XA44dR "·XA4ZÃÔÕJXAö`<W:A4ﬀX=Ô¡4dVF[WS=1[HI1û`4,:=V±4ÕÖ
[WSA4­Ö£1JÔ¡[[DS=13[[DSA4,V5[x13[W4dVFÕÖ/[DSA4GHë1`ÔxSABCXA4­1J<W4%÷=1<W[WB;[WBCÕJX=4ﬀRÂBCXp[WÕ "IHëÕTRT:A9C4ﬀVBÚRT4Xp[DB =4dR
ópø[DSA4IÔ1J9;9²VWøpHóMÕ`9N­BC6J4ﬀXù1	"põﬀ$(
@­L7sK /èNK
n
ﬃ@e 
F
!$#% %
g
 
F
>
ﬃ6e M"Ffg
 
F
P
ﬃ6e O'F g
 
F
>
í
1JÔÔ4÷T[DB;X=ö­19C1JXAöJ:=1JöJ4 %îÕ36`4<7ﬂY?3RT4=XA4F[WS=4ÖÕ`9;9CÕ3ZB;X=ö%Ô¡Õ`XAöJ<D:A4ﬀX=Ô¡4dVÕ`XZF49C9bõqHI13[DÔxS=4ﬀR
V5[D<WBCXAö`VﬀþUÖÕJ<4ﬀ6J4ﬀ<Wø /Ãñ ﬃ6:6:;: ﬃ "?

>
 
F)
K
B;ßA@Mﬁ ﬃ  #1
<
@
>
#\
F
!$#% %
:ﬁ
>

>
 # % B;ß ﬁ
>

K
 (#%
ﬀUB;XMÔ¡4
 
F  VGZBC9C9
óM4I:MV±4dRQ[DÕRA4 =XA4ÂV±[D1[W4dVGZSA4X´[WSA4ÂV±[D1`ÔxûﬂS=1JVGHëÕ`<W4[WSM1XY25:=V5[9X?
ZSA4XQRT4=XABCXAöë[WS=4+4p:ABC6319C4X=Ô4,Z4,Õ`XA9;øYXA44dR·[WÕ8ÔÕJX=VWBÚRT4<-ÔÕJXp[W4ôp[xVZSA4ﬀ<W4G[DSA4<D4,BCV
1X·:AXAHI13[xÔxSA4ﬀRÔ1J9;9kN$ﬃù4+1<D4­<D4ﬀ1`RTøë[WÕI÷=<W4dV±4ﬀX`[[DSA4,HI1BCX8[DSA4Õ`<W4ﬀH ÕÖ[WSABÚV-VW4ﬀÔ¡[WBCÕJX/N
J %76?KL)ﬂ  
â Yå3äMÝQãçÜÜ+*-,ëå  xàAçxá ﬂ *éê=ì %&å3äáùå3äMÝÞAå  Ø kØ£â3ä e 
F
!$#% %
g
 
F
>
â	U
"!$#% %

à=ç Wç%ØÚÙåßTä=Ø-Sß=ç
O
ßdÞgâ,ØÚÙâ ,ëâ kÞAàUØÚÙ , Q,Øä=Ø ,ß,*qÙ gå.gç " *  9H   U¡â.2% ã²Ø à
WçÙkÞ=ç9 4qâ àTØÚÙÞ=å. kØ kØ£â3ä ﬀ
4WâdâRU@ﬀ ﬃ´4I=<xV5[,VWSAÕ3ZÃ[WSM13[,öJBC6J4ﬀXî1XUøﬂ÷=1J<±[DBb[DB;Õ`Xﬃef"!$#&% %g
 
F
>
ÕÖc"!$#&% %£?o[WS=4<D4BÚVG1 "põ
ﬀ$(
@­L7jK![WS=1[%<D4ﬀÔÕJöJX=Bﬀ4ﬀV)%-N ﬃù4Ô¡Õ`X=V±[W<D:=Ô[ K!:=VWBCXAöI[WS=44p:ABC6319C4X=Ô4ﬀV e
 
F g
 
F
>
1X=R
 
P è£RT4=XA4ﬀR B;X ﬀU4ﬀÔ¡[WBCÕJX ý=N Õ`X*V5[D<WBCXAöpV+ZB;[WS*HI13[xÔxSA4ﬀR Ô19C9ÚVDí¡N ﬃù48[DSA4X VWSAÕ3Z
[WS=1[[WSABÚVHI1JÔxSABCXA4 K BÚVF[WSA4,:=XABp:A4GHëBCXAB;H:AHõqV±[D1[W4."põﬀ$(@%L7 [WS=1[-<W4dÔ¡ÕJö`XAB4ﬀV4%-N
ÓSA4%ÔÕJX=V±[W<D:=Ô[DB;Õ`XÂÕÖVK <D49CBC4ﬀV
Õ`XI[WS=4%Õ`ó=V±4ﬀ<W631[WBCÕJX[WS=1[
 
P 1X=R
 
F  V19C9=S=1~6`4)=XAB;[W4
B;X=RA4¡ôﬂBbÖ % BÚV­1Âéê=ìAN A<DÕJHÓSA4Õ`<W4ﬀHëV+ñ1X=R A?=ZF4+ûUXAÕ3Z [WS=1[%ZSA4ﬀX% BCV%1ÂéëêAìA?
 
P 1XMR

1<D4-ÕÖ =X=Bb[D4BCX=RT4¡ôN$ﬀUBCX=Ô¡4

BCV1+<D4 =XA4ﬀHë4Xp[ÕJÖ
 
F-ÖÕ`<4ﬀ6J4<Dø =?pB;[ÖÕJ9C9CÕ3Z-V
[WS=1[%19C9
 
F  V1<D4+19ÚVWÕIÕÖ=XAB;[W4BCX=RT4ôN AÕ`< )   "o?MZ4,:=VW4,[DSA4+XAÕJ[D13[DB;Õ`X*ï ﬁMò F­[DÕ
RT4XAÕJ[W4G[DSA4,4p:ABC6319C4X=Ô4GÔ9C1`VWVFÕJÖ
 
F,Ô¡ÕJXp[x1BCXAB;X=öIﬁN
ÓSA4OÖÕJ<DHI19JÔÕJX=V±[W<D:=Ô[DB;Õ`X%ÕJÖ8K / è±èNM ﬃO P ﬃQ"ﬃR.ﬃ+M S í ﬃ6ef
F
!$#&% %
g
 
F
>
ﬃ@efM"Ffg
 
F P
ﬃ@e O+F g
 
F
>
í
BCVﬀþ;MP#/2epï ﬁ=ò P
E
ﬁ # (&èiﬂëí@g`?ﬀ1X=R%ÖÕJ<46J4ﬀ<Wø */ ñ ﬃ6:;:6: ﬃ"o? M F / eUï -ò F
E
 #*)# ÃèJﬂí@g`N
AÕJ<4ﬀ6J4<Dø:G )A?8O'F / ï 
Wò FJ?A1X=RM S / eUï ﬁMò P
E
ﬁ #%g`NAÓSA4%[W<x1X=VWB;[WBCÕJXYÖ:AX=Ô[DB;Õ`XRBCV
öJBC6J4X1JVFÖÕ`9;9CÕ3Z-VﬀN

AÕ`<46J4ﬀ<Wø=D"#\
, -+*
1X=R :G )A?/ï ﬁMò
F
?
z
b
ï ﬁ Dkò
F

AÕ`<46J4ﬀ<Wø
>
#\
F

!$#&% %
1JX=R :G )A?/ï ﬁ=ò
F
v$x 



v
zﬁzz zzz
b
ï 
±ò
F


AÕ`<46J4ﬀ<Wø=BI#\"()ﬁ*F1JX=R ﬃ inG )=?ï ò F
 +x 




v
z z zzzz
b
ï ﬁ
>
 Bﬀò F


AÕ`<46J4ﬀ<Wø=BI#\
()ﬁ*
?ï ﬁ=ò P
 &x
ﬁ
z z
b
ï ﬁ Bdò P
MTSùBCVZ4ﬀ9;9;õqRA4 =XA4dRóM4dÔ1:MV±4
 
PBCV1XI4p:ABC6319C4X=Ô4[WS=1[VD13[W:=<D1[W4ﬀV2%-N`ÓS=4[W<x1X=VWB;[WBCÕJX
Ö:AX=Ô[DB;Õ`XîBÚV%ÔÕJX=VWBÚV5[D4Xp[ó4ﬀÔ1J:=VW4 ﬁ
>
D
 
F ﬁ
K
DZSA4ﬀXA46`4< ﬁ
>
 
F7ﬁ
K
1JX=R D #a", -+*¡?1JX=R
óM4dÔ1:MV±4ZSA4Xﬁ
>
 
F

ﬁ
K
1JX=R 
>
 
F4
K
?@ﬁ
>
>

>
B
 
F

ﬁ
K
>

K
BÖÕJ<46`4<Dø  )ﬃ in]G )
1X=R
>
#\
F
!$#% %
? B#\"()ﬁ*NJÓSU:=Vﬀ?[DSA4-1óÕ36J4HI1JÔxSABCXA4BÚV
ZF49C9=RT4=XA4ﬀR/NA:=<±[DSA4<
Õ`ó=VW4<D6J4
[WS=1[-[WSA4+ÖÕJ9C9;Õ3ZBCXAöIBCXp631J<WBÚ1Xp[BCVHI1BCX`[x1BCXA4ﬀRRT:=<WBCXAöë[WS=4+4¡ôT4ﬀÔ:T[WBCÕJXþM13Ö[D4<-<D4ﬀ1`RTBCXAöI1
V5[D<WBCXAö ﬁ

qÖﬁ #  (&è
ﬂ
ëí[WSA4ﬀX·[WSA4+V±[D1[W4GÕÖCK BÚV+ï ﬁ=ò
P
1X=RY[WS=4+V5[x1JÔxûIBÚV"XN

qÖ ﬁ /  
>
>

>
:6:;:
>


?²ZS=4<D4( #$ (&èiﬂëí¡?²4ﬀ1`ÔxS
>
F
#2	

!$#&% %
1JX=R*4d1JÔxS 
F
#
)# Ãèiﬂëí¡?T[WS=4X·[WSA4+V±[D1[W4GÕÖCK BÚV+ï 

ò


1JX=R8[WSA4+V±[D1`ÔxûÂBCV
è±ï 


>
ò


\
ﬃ
>
í :;:6:dè±ï 
>
ò

\.ﬃ
>
K
í¡èWï  `ò P ﬃ
>
>
íXN
-4XMÔ¡4J?ÈBbÖ-1ﬂV±[W<DB;X=öﬂ<W4d1JÔxSA4dV,1=X=19FV5[x13[D4J?/ZF4Â1<D4IöJ:=1J<D1JXp[W44dRQ[DS=13[[WSA48V±[D1`ÔxûQÕJX=9;ø
S=1JV X?A1JX=R·<W4dÔ¡ÕJö`XAB4ﬀV %NAÓSA4­ÖÕJ<DHë1J9÷A<DÕpÕJÖÈÕJÖOÔÕJ<D<W4dÔ[WX=4ﬀVDVBÚVVWûpBC÷A÷4ﬀRN

ÕJX=VWBCRA4</1XUø "põ'ﬀ-(
@%L7aK
n
/ è±è M
n
ﬃO
n
P
ﬃQ
n
ﬃ&R
n
ﬃ&M
n
S
í ﬃ6ef
F
!$#&% %
g
 
F
>
ﬃ6e M
n
F
g
 
F
P
ﬃ@e O
n
F
g
 
F
>
í
<W4dÔ¡ÕJö`XABBCXAöL%N ﬃ´4úVWSAÕ3Z [WSM13[ K BÚV·[WSA4ú:=XABp:A4µHëBCXAB;H:AHõqV±[D1[W4 "põﬀ$(
@­L7 óUø
RT4HëÕJXMV5[D<D1[WBCXAöﬂ1YS=ÕJHëÕJHëÕJ<D÷ASABÚVWH Ö<WÕ`H K nO[DÕ KN gXùÕJ[WSA4ﬀ<,ZÕ`<DR=V?oZF4ÂÔ¡ÕJXMV5[D<W:=Ô¡[
1X·ÕJXp[WÕÖ:AX=Ô¡[WBCÕJX Vîþ
F
P
M n
F
b

F
P
M
F
S=1~6UB;XAö[DSA4GÖÕJ9C9;Õ3ZBCXAö÷A<DÕJ÷4<W[WBC4ﬀVﬀN
ñJNVOèGOfn
F
í /WO
F
ÖÕ`<46J4ﬀ<WøG )
TN AÕ`<-1XUøuD2#1", -+*¡?TBbÖ n
?
z
b
Z

Ofno[DSA4X VOè nÚí
?
z
b
Z
VOèGOfnÚí
ýAN AÕ`<-1XUø
>
# "!$#&% %£?AB;Ö nLv$x
 
v
zNzzz z
b
Z

Ofno[DSA4X VOè nCí\v$x 



v
zzzzz zz
b
Z
VOèGOfnÚí
=N AÕ`<-1XUøuBI#  ()ﬁ* ?TB;Ö n  +x 
 
v
zNzz zz
b
Z

Ofno[DSA4X VOè nCí &x   



v
zzzzz zz
b
Z
VOèGOfnÚí
ÓSp:MV?TZF4GZB;9C9/ó4G1JóA9C4%[DÕÂÔ¡Õ`X=Ô¡9C:=RT4­[WSM13[
E
5IMTn
F
E
G
E
5EM F
E
?A1JX=R·BbÖ
E
5IMTn
F
E
/
E
5EM F
E
[WSA4ﬀXAVQZBb[DXA4ﬀVDVW4ﬀV-1JXYBÚV±Õ`HëÕJ<D÷ASABÚV±H ó4¡[5ZF44ﬀX K 1X=R K n£N
ÓSA4GSAÕJHëÕJHëÕ`<W÷AS=BCVWH VÖ<DÕJH K no[WÕuK BCVRT4=XA4dR·1`VFÖÕJ9C9;Õ3Z-Vﬀþ
VOèGO
n
í /

ï ﬁ=ò P8B;Ö ﬁ#  (&èiﬂëí': Rfn
ﬁ
èNOfn
P
ﬃ!ﬁí /WOfn
ï ò
F
B;Ö ﬁ#  < ﬃ
>
#1
F
!$#% %
ﬃ! # )# Ãèiﬂëí@:;Rfn
ﬁ
èGOfn
P
ﬃ!ﬁ
>
%í /4Ofn
-Õ[D4[WS=1[dVOèNOfn
F
í /&ï 
Wò FÖÕJ<G4ﬀ6J4<Dø )    "oN


ó=VW4<D6J4[WS=1[dV*HI1÷=VGV±[D13[D4ﬀVGÕJÖYMTn
F
[WÕë[WS=4+4p:ABC6319C4X=Ô4GÔ9C1`VWVW4ﬀVÕJÖ
 
FGÖÕJ<46J4ﬀ<Wø )   "oN-ﬃù4,XA44dR·[WÕÂVWSAÕ3Z [DS=13[ VîBCV
Z4ﬀ9;9RA4 =XA4dR?=BkN 4JNC? VQBÚVBCX=RT4ﬀ4ﬀRﬂ1Ö:AX=Ô¡[WBCÕJXQ1XMR·RAÕp4dVXAÕJ[-Hë1J÷ﬂ1IV5[x13[W4,ÕJÖ K no[WÕë[5ZFÕ
RTBbßo4<D4Xp[V±[D1[W4ﬀVÕJÖ^KN=ÓS=BCVFÖÕ`9;9CÕ3Z-VFÖ<WÕ`H [WS=4GÖÕJ9C9;Õ3ZBCXAöë9;4ﬀHëHë1=N

ﬂ4ﬂ4 >
Uﬁ
>
ﬃ!ﬁ
K
#  (&è ﬂëí-å.DçFÙßDàIàAå  Rfn
ﬁ
èGOfn
P
ﬃ!ﬁ
>
í /4Rfn
ﬁ
èGOfn
P
ﬃ!ﬁ
K
í

àAçä ﬁ
>  
P
ﬁ
K
ﬀ

ä åJá`á3Ø kØ£â3ä

U¡â.ëãçÜÜ+*-,ëå  xàAçxáQÙ ;ØäUæ3Ù7
>
å3äoá 
K
å3äoáQç×~çÝ /ñﬃ6:;:6: ﬃ"

Ø U
Rfn
ﬁ
èNOfn
F
ﬃ!
>
í /WRfn
ﬁ
èGOfn
F
ﬃ!
K
í àAçä 
>  
F 
K
ﬀ
ÓSA4+÷A<DÕUÕÖ²ÕÖO[WS=41óÕ36J4,9C4HëHI1IBÚVVWB;HëBC9C1J<-[DÕI[WSA4÷A<DÕpÕJÖ£VBCXîÓSA4Õ`<W4ﬀHIV,ñ1XMR1
ZSA4<D4ZF4FVWSAÕ3ZúÕ`:A<ÔÕJXAö`<W:=4X=Ô4ﬀV[DÕ%SM1~6J4 =X=Bb[D4FBCX=RT4ôN~ÓSU:=Vﬀ?^VBCVBCX=RT4ﬀ4ﬀR1-Ö:AX=Ô¡[WBCÕJX/N
A:A<W[WSA4ﬀ<ﬀ?VYBCVÔ¡9C4ﬀ1<D9CøÕ`X`[DÕ=NJ79CVWÕ=?VY÷A<W4dV±4ﬀ<W6`4ﬀVOBCXAB;[WBÚ19oV5[x13[W4%1X=RIRTBÚV±[WBCXAöJ:ABÚVWSA4ﬀRIV±[D1[W4ﬀV
O+FJ?²óUø RT4=XAB;[WBCÕJX/N q[I÷A<D4ﬀVW4<D6J4dV+[DSA4[W<x1XMV±B;[WBCÕJX=VÕJÖK nó4ﬀÔ1J:=VW4
 
P
1JX=R
 
F! VI1<D4
Ô¡ÕJX=öJ<D:A4X=Ô4ﬀVﬀN²ÓSABCV8Ô¡ÕJHë÷A9C4¡[D4ﬀVë[DSA4ﬂ÷A<DÕUÕÖ[DS=13[I[DSA4<D4ﬂBÚVI1µ:AXAB`:=4ﬂHBCXABCH:AHõgV5[x13[D4
"põ'ﬀ-(
@%L7N ﬀ
ﬃ SAB;9C4G[WS=4G1JóMÕ36`4[DSA4Õ`<W4ﬀH VWSAÕ3Z-VF[WS=1[4ﬀ1JÔxSµèZF49C9;õkHI13[xÔxSA4ﬀRMíéëêAìS=1`V1:AXAB`:=4
"põ'ﬀ-(
@%L7 ZBb[DS <D4ﬀVW÷4ﬀÔ[[WÕµ1´öJBC6J4X ÷=1<W[WB;[WBCÕJX ÕÖ
!$#&% %
?[WSA4ﬂÔÕJX=V±[W<D:=Ô[D4ﬀRúHI1`ÔxSAB;X=4
Hë1~øîóM4ÂH:=ÔxSùóAB;ö`öJ4ﬀ<G[WS=1JX´[DSA4ÂVWHë1J9;9C4ﬀV±[+@%L7 <D4ﬀÔÕJö`XABﬀB;X=ö8[DSA4I9C1JXAöJ:M1öJ4ó4ﬀÔ1J:=VW4
B;Xù1 "põﬀ$(
@­L7+?4ﬀ1`ÔxSQHëÕURA:A9;4BÚV%ÔÕJX=V±[W<x1BCXA4ﬀRﬂ[WÕ8SM1~6J418:AXABp:A4 ﬂW4Xp[W<Dø'Qè£1JXî4ﬀX`[D<Wø
BCVë[DSA4îRT4dV5[DB;XM13[WBCÕJXðÕÖ+1ù÷A:=VWSTõk[W<x1X=VWB;[WBCÕJXMí¡NÓSA4ﬂ÷A<D4ﬀVW4X=Ô4ÕÖGH:A9;[WBC÷A9C4Q4Xp[W<DBC4ﬀVIÔ1JX
öJ<D4ﬀ13[D9;ø<D4ﬀRT:=Ô4[WS=4%VWBﬀ4ÕÖ[DSA4@­L7 1`V²[WS=4ÖÕ`9;9CÕ3ZB;X=ö,÷A<WÕ`÷MÕpV±B;[WBCÕJXÂVWSAÕ3Z-V%è[WS=4%÷A<DÕUÕÖ
BCV-RA4¡Ö4<D<D4ﬀR8[WÕ[WSA4+7÷A÷4X=RTB;ô=íN

K&6?3c6>,$+-!$+6?9 ﬁ] 
â.Þ=â~ÙØ Ø×3ç´Øägçqæ`çxÙ ﬃ

àAçWçîØÚÙîåU¡å.,ØÜsÝÁâRUãçÜÜ+*-,ëå  xàAçxá
éêAìAÙ%


C
ÙßDàLàAå  à=ç·Ù ,ëåÜÜ;ç¡Ù9[H   Wç9xâWæJä=Ø	ØäUæ%


C
àAå~Ùﬂå. ,Iâ~Ù 

èG
 í
Ù9gå.gç¡Ù

ãÈàTØÜ;çà=ç,Ù ,Iå3ÜÜ;ç¡Ù  / *  9H   Wç9xâDæäMØ	¡ØäUæ %


C
à=å~Ùå.FÜ;çxå~Ù h

Ù gå.gçÙ6ﬀ
7V[WSA4ÖÕJ9C9;Õ3ZBCXAö8[WSA4ﬀÕJ<D4H V5[x13[D4ﬀVﬀ?=[DSA4<D4BÚV­1Xî4 ÂÔ¡BC4Xp[­1J9;ö`ÕJ<DBb[DSAH&[WÕ8HëBCXABCHB4
"põ'ﬀ-(
@%L7%VN
J
%76?KL)ﬂ 
Ø×~çä å+"M*   9H   K ã²Ø à DçÙkÞ=ç IqâÁåﬂÞAå  Ø kØ£â3ä ef
F
!$#&% %
g
 
F
>
â	U

!$#% %
å9xçqÞMØäUæIåãç¡ÜÜ+*-,Iå.-xàAçxáëÜ;åäpæJß=åæpç %

àAç­ßTäMØ-S¡ß=ç ,Øä=Ø ,ß,*qÙ gå.gç "M*  9H  
ã²Ø àWç¡ÙÞ=ç9 4gâ=e 
F
!$#% %
g
F
à=å.-å9xçqÞM£Ù %$DåäµÛxçIxâ.,ÞßgçDá8Øä kØ ,Iç

èGdí

ãÈàAçWç"
ØÚÙ àAç+ÙØ	dç"K ﬀ
4WâdâRU@ﬀ ­B;6`4X 1 "põﬀ$(
@­L7 K / èNM ﬃ&O
P
ﬃOCﬃ&Q2ﬃ&R.ﬃ&M
S
í81`ÔÔ¡4ﬀ÷T[WBCXAöð1*ZF49C9bõqHI13[DÔxS=4ﬀR
éêAì=?TZF4GÔÕJX=V±[W<D:=Ô¡[F[DSA4G:AXABp:A4,HëB;XABCHI19 "põﬀ$(@%L7 4p:ABC6319C4Xp[[WÕëBb[-BCX÷MÕ`9;øUXAÕ`HëBC1J9
[WBCH4`N
 
§
Çk{
	ÆFn=z -Á¶

  

 
 
2

/»


§

§
K_b^`_s­®pG£fqh±t¡h5cÈÇ3k{	/ÆnAzfg®`¯Wv-h5vUt¡h/¿¶ﬀﬁC» -ú¿
¶ﬀ »
ﬂﬃ
§! #"#$%
6ﬀ½ 1cx,l¡a~ctﬀrsr®p^Je5ctﬀ¯±vUtprsc%fqh±t¡h5cxf&AyUt¡egh5_ih5_blﬀ^8h5v`c-fqh±th5cxf_s^3h5l'(
tﬀ^pw)*%&
F3½McWh,+

-.-0/2134o¶ﬀ576


   ¢8
 
8


»&
A½¾ple%cDa~cDegj
 

 
09 (*fg®`¯Wv8h5vUt¡h+¶
 

 

 
 »

9 +%u=,cDe5ﬀcGfqh±th5cxf
 

 
 lﬀm:;&
=J½¾ple%cDa~cDegj
 

 
 9 <*îfg®p¯±vYh5vUt¡h¶
 !

 

 
Ú»

9 +%uM,cDe5ﬀcGfqh±th5cxf
 

 
 lﬀm:;&
N3½ 3F®`h5y`®`hOh5v`cFe5cxfg®`rsh5_s^`+Çk{	/ÆnAz-½

«>= «
zrbﬀlﬀe5_ih5vp mClﬀe¯xld,y`®`h5_s^p­t­,_s^p_s­®`G£fqh±th5c
fg_s^pdrscD£cx^3hgegjÆnAz

ÕJX=VWBCRA4<­[WSA4ëö`B;6`4X,"Uõ'ﬀ$(@%L7&èZSABÚÔxSµBCVGX=ÕJ<DHë1J9;B4dRQZB;[WSù÷=1<W[WB;[WBCÕJXMVM ﬁ 1JX=R
M@?íÂ1X=Rð[DSA4QSAÕ`HÕ`HëÕJ<D÷ASABÚV±H V RA4 =XA4dRÁB;XÁ[DSA4Q÷A<DÕUÕÖ,ÕÖ+ÓSA4ﬀÕJ<D4H ýùÖ<WÕ`H [DSABCV
"põ'ﬀ-(
@%L7 [WÕ´[WSA4·HëB;X=B;HI19%"põﬀ$(@%L7+NqÖ"O
>
ﬃO
K
# M
ﬁ
ZBb[DSHVOèGO
>
í\q/ VOèNO
K
í¡?[WSA4ﬀX
[WSA4ﬀøùHI1J÷ú[WÕﬂ[5ZFÕîRTB;ßo4<D4Xp[
 
P·Ô¡9Ú1JVDV±4dV VOèGO
>
í /ï 
>
ò P·1X=R4VOèNO
K
í*/ï 
K
ò Pp?ZSA4<D4

>
ﬃ!
K
# ) ÃèiﬂëíN 4X=Ô4J?o[WS=4<D4H:=V5[Gó4ëVWÕJHë4Z4ﬀ9;9;õkHI1[DÔxSA4dRQZFÕJ<xR VW:=ÔxSî[WS=1[

>
 # % 1JX=R 
K
BA# %-N ﬃ´4Ô1J9;9VW:=ÔxS 1 &1
 
P
õxã²Ø äoçÙxÙÂÖÕ`<·èNO
>
ﬃO
K
íN²ÓS=1[BÚV?
Z4·VW1~ø  # ) è ﬂëí,BÚV1
 
P
õqZBb[DXA4ﬀVDV+ÖÕ`<YèNO
>
ﬃO
K
í # M ﬁ4_aMﬁ B;Ö 
>
 # %è KÃí
1X=R 
K
CA# % èNKÃíIÖÕJ<ﬂV±Õ`Hë4 è£1JX=R S=4X=Ô4´4ﬀ6J4<DøAí 
>
ﬃ 
K
# ) è ﬂëí8VW:=ÔxS [WS=1[
RﬁèNO
P
ﬃ!
>
í /4O
>
1JX=RIRﬁèGO
P
ﬃ 
K
í /4O
K
N
ﬀUB;HëBC9C1J<W9CøJ?`BbÖO
>
ﬃ&O
K
#1M@?î1JX=R VOèNO
>
í / ï 
>
ò

?VOèNO
K
í / ï 
K
ò

?ÖÕ`<VWÕJHë4 
>
ﬃ!
K
#
)# Ãèiﬂëí¡?1JX=R ï 
>
ò

q/ï 
K
ò

?[DSA4X [WSA4ﬀ<W4ÂH:=V±[ó4(ﬁ
>
#* #"ëèJﬂí': 
!$#&% %
? /# 
<
V±:=ÔxS [WSM13[ ﬁ
>

>
 # %è KÃí1JX=R/ﬁ
>

K
 DA# % èNKÃí¡N ﬃ´4QÔﬀ19C9[WSA4ﬂ÷M1BC<Qè ﬁ
>
ﬃ! Tí1
 
õ
ZBb[DXA4ﬀVDV²ÖÕ`<²[WSA4÷=1BC<èGO
>
ﬃ&O
K
í@tJBkN 4`NMèﬁ
>
ﬃ  Uí²BCV1
 
õkZB;[WXA4dVWV²ÖÕJ<èNO
>
ﬃ&O
K
íOB;ÖÖÕ`<VWÕJHë4+è£1JX=R
SA4X=Ô4-46`4<DøAíO÷=1BC<
ÕJÖ/ZÕ`<DRAV 
>
1X=R 
K
?`ZB;[WS]RﬂﬁèGO @ﬃ!
>
í /wO
>
1XMR=RﬁèNO@ﬃ 
K
í /4O
K
?
ﬁ
>

>
 # %ð1JX=R(ﬁ
>

K
 EA#%-N
ÓSA4Õ36`4<x19C9A19CöJÕJ<DB;[WSAHBCVöJBC6J4ﬀXIB;X ÈBCöJ:=<W4"ANpÓS=4%19CöJÕ`<WB;[WS=HÔÕJX=V±[W<D:=Ô[xV1,ö`<D1J÷AS
V±:=ÔxS´[WSM13[ =X=RTBCXAöﬂZSA4[WSA4ﬀ<ÂèGO
>
ﬃO
K
í%S=1`V
 
P
õ-1XMR
 
õqZBb[DXA4ﬀVDVW4ﬀV­<W4dRT:=Ô4[DÕﬂÔxSA4ﬀÔxûUBCXAö
<W4d1JÔxS=1JóAB;9CB;[5ø÷=<WÕ`÷M4ﬀ<±[DB;4dVÕJXÂ[DSABÚVöJ<x1÷ASN ﬃù47=<xV5[<D4HëÕ36J4[WSA4+VW4¡[ÕÖO19C9o:AXA<D4ﬀ1JÔxSM1óA9C4
V5[x13[W4dV1X=Rë[DSA4XÔ¡Õ`Hë÷A:T[W4%[WS=4­VW4¡[7F ÕÖ1J9;9oXAÕTRT4dV'U9Dâ., ãÈàTØDàVWÕJHë4­XAÕTRT4­B;X\e O
P
g _
M
S
_1M
S
BCV%<W4d1JÔxS=1JóA9C4JN=ÓSABÚV-ö`<D1J÷ASﬂS=1`V[WS=4÷A<DÕJ÷4<W[5øÂ[DS=13[GF ÔÕJXp[D1JB;X=VèGO
P
ﬃO
>
ﬃ&O
K
í
Bbß èGO
>
ﬃO
K
íS=1JV%1
 
P
õqZBb[DXA4ﬀVDV1JX=RﬂÔ¡Õ`X`[x1BCX=V+èNO@ﬃ&O
>
ﬃO
K
íB;ßÁèNO
>
ﬃO
K
íS=1`V1
 
õqZBb[DXA4ﬀVDVﬀN
ÓSA4
 
õq4p:ABC6319C4Xp[·è1X=Rú[WSA4
 
P
õq4p:ABC6319C4Xp[xíV5[x13[D4ﬀV1<D4Â[WS=4X Hë4ﬀ<Wö`4ﬀRµ[DÕ´ö`B;6`4Â[WS=4
<W4`:=B;<D4ﬀRYHëB;XABCHI191J:T[WÕ`HI13[WÕ`X/N
J
%7 =?KL"3'%IH
ZEJ
/4[7K / èNM ﬃ&O
P
ﬃOCﬃ&Q2ﬃ&R.ﬃ&M
S
í,ó481 "põﬀ$(
@­L7+N ﬃ´4·RT4 =X=4Â[WS=4
RTB;<D4ﬀÔ¡[W4dR8ö`<D1J÷AS
H
Z
/ èLK ﬃNMíFZSA4<D4@K / è{e O
P
gT_IMﬁp_M ﬁ
í 5îè{e O ;g_ M
?
_ M
?
í
1X=ROMBCV-RA4 =XA4dR1JVFÖÕJ9C9CÕ3Z-VNTÓSA4ﬀ<W4,1<D4,V±B;ôÂ[5øU÷4ﬀVÕJÖÈ4ﬀRAöJ4ﬀVﬀþ
ñJN @ O
>
ﬃO
K
#	M
ﬁ
?èGO@P ﬃO
>
ﬃ&O
K
í
b.P
èNO@P ﬃOfn
>
ﬃOfn
K
íZS=4XA4ﬀ6J4<  D)#	
, -+*
VW:=ÔxS[WS=1[ O
>
?
z
b
Ofn
>
1JX=RIO
K
?
z
b
Ofn
K
t
TN @ O
>
ﬃO
K
#jMﬁ?-èNO P ﬃO
>
ﬃO
K
í b P èNO
P ﬃOfn
>
ﬃOfn
K
íZSA4ﬀXA46`4<
>
# "!$#&% %£?  B # "(G)ﬁ*x?
8O# M ? V±:MÔxS8[DS=13[ O
>
v$xy
\
zNzz
b O3?O
K
v$xy
_
zNzz
b Od? O  +xy
\
zﬁzz
b Ofn
>
1JX=RIO  +xy
_
zﬁzz
b Ofn
K
t
ýAN @ O
>
ﬃO
K
#rM ? ?GèGO.ﬃO
>
ﬃO
K
í b PèNO
P ﬃOfn
>
ﬃOfn
K
íÂZSA4XA4ﬀ6J4ﬀ< 8O #rMﬁ? 
>
#Z"!$#% %£?
 BI#1"(G)ﬁ*FVW:=ÔxS8[DS=13[ Owv$xy
z@z
b O~?O
>
 &xy
z6z
b Ofn
>
1JX=RO
K
 +xy
z;z
b Ofn
K
t
=N @ O
>
ﬃO
K
# M ? ?èNO@ﬃ&O
>
ﬃO
K
í b P èGO @ﬃOfn
>
ﬃ&Ofn
K
í-ZSA4X=46J4ﬀ<  D #	", -+*V±:MÔxS[WS=1[O
>
?
z
b
Ofn
>
1JX=RIO
K
?
z
b Ofn
K
t
TN @ O
>
ﬃO
K
#rM ? ?GèGO @ﬃO
>
ﬃO
K
í b P èGO @ﬃOfn
>
ﬃOfn
K
íÂZSA4XA4ﬀ6J4ﬀ< 8O #ZM ? ? 
>
# "!$#% %£?
 BI#1"(G)ﬁ*FVW:=ÔxS8[DS=13[ Owv$xy
z@z
b O~?O
>
 &xy
z6z
b Ofn
>
1JX=RO
K
 +xy
z;z
b Ofn
K
t
	AN @ O
>
ﬃO
K
#rM ? ?GèGO @ﬃO
>
ﬃO
K
í b P èGO @ﬃO
n
>
ﬃO n
K
íÂZSA4XA4ﬀ6J4ﬀ< 8O #ZM ? ? 
>
# "!$#% %£?
 BI#1"(G)ﬁ*FVW:=ÔxS8[DS=13[ O
>
v$xy
\
zNz z
b O ~?O
K
v$xy
_
zNzz
b Od? O  +xy
\
zﬁzz
b Ofn
>
? O  &xy
_
z z z
b Ofn
K
N
gX`[D:AB;[WBC6J49CøJ?U[DSA4G<W:=9;4dVFÔﬀ1X·óM4G:AXMRT4<xV5[DÕUÕUR·1JVF<D4ﬀRT:MÔ¡BCXAöIÔxSA4ﬀÔxûUBCXAöZB;[WXA4dVWVW4ﬀVFÖÕ`<1
÷=1BC<­èNO
>
ﬃO
K
í
[WÕ[WS=1[FÕJÖÈÔxSA4ﬀÔxûUBCXAö+ZB;[WXA4dVWVW4ﬀVÖÕJ<ÕJ[WSA4ﬀ<÷=1JB;<xV­èGOfn
>
ﬃOfn
K
í¡N gXp[D:ABb[DB;6`49CøJ?p[WS=4
[W<DB;÷A9C4µèGO P ﬃO
>
ﬃO
K
íV5[x1X=R=VÖÕ`<[DSA4Y1`VWVW4<W[WBCÕJXµ[DS=13[ﬂèGO
>
ﬃ&O
K
í+S=1`V1
 
P õqZBb[DXA4ﬀVDVﬀ?ÈZSABC9C4
èGO.ﬃO
>
ﬃO
K
í,V±[D1JX=R´ÖÕJ<,[DSA481JVDVW4<W[WBCÕJX´[WS=1[YèGO
>
ﬃO
K
íGSM1JV+1
 
õqZBb[DXA4ﬀVDVﬀN/Ó<x1X=VWB;[WBCÕJX è5ñ~í
1óÕ36J4J?ÖÕ`<I4¡ôA1Hë÷A9C4ﬂVW1~øTV[WS=1[îèGO
>
ﬃO
K
íS=1`VI1
 
P õkZB;[WX=4ﬀVDVëBbÖ%[WSA4ﬀø S=1~6`4·1ÁèGOfn
>
ﬃ&Ofn
K
í
ZBb[DXA4ﬀVDV?UZSA4ﬀ<W4 O
n
>
1X=REO
n
K
1<D4-[DSA4­RA4ﬀV±[WBCX=13[DB;Õ`XYV±[D13[D4ﬀVÕÖVO
>
1JX=R]O
K
?U<D4ﬀVW÷M4dÔ[WBC6J4ﬀ9;ø`?`Õ`X
1X+BCXp[W4<DX=1J9p1`Ô[WBCÕJXUD N~ÓSA4Õ[WS=4<È[W<x1X=VWBb[DB;Õ`X=V/4ﬀX=Ô¡ÕTRT4Õ[DSA4<ZF1~øTV/[WÕ<D4ﬀRA:=Ô¡4[WSA4F9;4ﬀXAö[DS
ÕÖ[WS=4%ZB;[WXA4dVWVW4ﬀV[WÕó4­RTBÚVDÔ¡Õ36J4ﬀ<W4dR?J1JX=RIB;ÖZ4%<W4d1JÔxS81XAÕTRT4BCX1e O
P
g_=M
S
_ M
S
?pZF4
Ô1XﬂV±[WÕ`÷·1`VZ4GûUXAÕ3Z [WS=1[4
-BÚV-1
 
PõqZBb[DXA4ﬀVDVÖÕJ<-1JXUøÂ÷=1BC<-BCX1MTSp_
 
MTSFNÓSA4,<W:=9;4dV
ÖÕJ< =X=RAB;XAö
 
õqZB;[WXA4dVWVW4ﬀVFBÚV-V±BCHëB;9Ú1<dN

6?K&KL)#k!$9',$,
J
ÓSA419CöJÕ`<WB;[WS=H Hë4<DöJ4ﬀV²èNO
>
ﬃO
K
í4#1Mﬁ _ Mﬁ·VW:=ÔxS­[WS=1[èGO
P
ﬃO
>
ﬃ&O
K
íGA#
F?A1JX=RYH4ﬀ<Wö`4ﬀVGèGO
>
ﬃ&O
K
í4# M
?
_M
?
VW:=ÔxSY[WS=1[èGO @ﬃO
>
ﬃO
K
í A# FN$ﬃ´47=<xV±[VWSAÕ3Z [WS=1[
èGO
P
ﬃO
>
ﬃ&O
K
í(# F&BbßfVOèNO
>
í\q/ VOèGO
K
í8è£<W4dÔ1J9;9F[WSM13[VÁBCV[WS=4·S=ÕJHëÕJHëÕJ<D÷ASABÚVWH RA4 =XA4dR
B;XÁÓSA4Õ`<W4ﬀH ý`í¡N
ÓÕúRTÕù[DSABCVﬀ?²ZF4(M<DV±[ÂV±SAÕ3Z [WS=1[îèGO@P ﬃO
>
ﬃ&O
K
í # F Bbß èNO
>
ﬃO
K
íS=1`V
1
 
P¡õqZBb[DXA4ﬀVDVﬀ?F1JX=RÃèGO

ﬃO
>
ﬃO
K
íG# F Bbß èNO
>
ﬃ&O
K
íÂS=1`V81
 
õqZB;[WXA4dVWV´èZSABÚÔxS ÖÕJ9C9CÕ3Z-V
Ö<WÕ`H /4ﬀHHI1`VA?/ýY1JX=R pí?/1JX=R´XA4¡ôU[,Z4IVWSAÕ3ZÃ[DS=13[ÂèGO
>
ﬃ&O
K
íSM1JV,1
 
P¡õqZBb[DXA4ﬀVDV­Bbß
VOèGO
>
íq/ VOèGO
K
í,1JX=R èGO
>
ﬃO
K
í,S=1JV1
 
õkZB;[WXA4dVWV+Bbß VOèGO
>
íq/ VOèGO
K
íÂè;/4ﬀHHI1 `íN q[BCV
XAÕ[GS=1<xR·[WÕVWSAÕ3Z [WS=1[%B;Ö VOèGO
>
í%/VOèGO
K
í¡?=[DSA4X	O
>
1X=R[O
K
Ô1XîóM4Hë4<DöJ4ﬀRﬂ[WÕ8øUBC49ÚR
18ZF49C9bõgRT4=XA4ﬀRùRT4[W4<DHëB;X=BCV±[WBÚÔ "põ'ﬀ-(
@%L7rK nOZSABÚÔxS´1`ÔÔ¡4ﬀ÷T[DV%[DSA4IVW1JH4ë9Ú1XAö`:=1ö`41`V
%-N -4ﬀX=Ô¡4`?o[WSA4 "põﬀ$(
@­L7sK nÕ`óT[D1JB;XA4dRQóUøﬂHë4<DöJBCXAö19C9÷M1BC<DV­ÕÖFV5[x13[W4dV­ÕÖcK [WS=1[
RTÕ´X=Õ[IS=1~6J4·1îZB;[WX=4ﬀVDVëBCVë1ùZ4ﬀ9;9;õgRT4 =X=4ﬀR RA4¡[W4ﬀ<WHëBCXABÚV5[DBCÔ "põﬀ$(
@­L71`ÔÔ4÷T[DB;XAö´[WS=4
9C1JXAöJ:=1JöJ4I%-N A:=<±[DSA4<d?K nBCVGXAÕ`<WHI1J9;B4dRî1XMRîS=1`VG13[,HëÕ`V±[G1`VGHë1JXUøQV5[x13[W4dVG1JV­[WS=4
HBCXABCHI19X=ÕJ<DHë1J9;B4dR "põ'ﬀ-(
@%L7&ÖÕ`<K èóUøﬂ/4ﬀHHI1 `íN 4X=Ô4J?cK n-BÚVÂBCXÁÖ£1JÔ[·1
HBCXABCH:AHõgV5[x13[D4,XAÕJ<DHI19CBﬀ4ﬀR "Uõ'ﬀ$(@%L7 ÖÕJ< KN
ÓSABCVÔÕJHë÷A9C4¡[D4ﬀVF[WS=4,÷A<WÕUÕJÖÈÕÖ²Ô¡Õ`<W<D4ﬀÔ¡[WXA4dVWVFÕJÖ[WS=4+19CöJÕJ<DB;[WSAHN
Ó:A<DXABCXAö[WÕ[DSA4ÔÕJHë÷A9C4¡ôTBb[5ø%ÕÖp[WSA419CöJÕJ<DB;[WSAH?¡ZF4²XAÕ3ZµV±SAÕ3Zî[WS=1[B;[<W:=X=VBCX

è~í
[WBCH4`?3ZSA4<D4cÂBÚV[WSA4VWBﬀ4ÕJÖ=[WS=4Fö`B;6`4X@%L7+N ﬃù41JVDV±:=H4[WSM13[
E

E
BÚVóMÕ`:AX=RT4dR1JóMÕ36`4
ópøY1ÔÕJX=V±[D1JX`[dNAÓSA4,V±4[DV3M
P
1XMRM
?
Ôﬀ1X·óM4,ÔÕJX=V±[W<D:=Ô[D4ﬀRYB;X

è~í[WBCHë4,:=V±BCXAö[WS=4
19CöJÕJ<DB;[WSAH BCX ïbñ ~òqN/ÓSA4ÂV±B4ëÕJÖ[DSA4IöJ<x1÷AS
H
Z
BÚV,Ô¡9C4ﬀ1J<W9Cø

è~íëèXAÕJ[WBÚÔ¡4ë[DS=13[
H
Z
S=1JV

è/K~íXAÕTRT4dV?o1X=Rﬂ[WSA4ﬀ<W41J<W4

è~í4ﬀRAöJ4ﬀVÕÖ²[5øU÷4ﬀVT?Mý=?MÂ1X=R	pí?1X=RﬂS=4X=Ô4
[WSA4ëV±4[GF Ôﬀ1XQó4IÔ¡Õ`H÷=:T[W4dRQBCX

è~í-[WBCH4`N/ÓSA4<W4ﬀHë1JB;X=B;XAö·V5[D4÷=V­Ô1JX´Ô9;4d1<D9;øó4
Ô¡ÕJHë÷A9C4¡[D4ﬀR·BCX

èG
K
í[DB;Hë4`N=ÓSU:=V?U[DSA4+19CöJÕ`<WB;[WS=H <W:AXMVB;X

èG

í[WBCHë4JN ﬀ
  ´ÎËÑ ±Ð"UÒ5ÎË"
ﬃ´4ë÷A<D4ﬀVW4Xp[W4dRQ1·ÔxS=1<x1JÔ¡[W4<DBﬀ13[DB;Õ`XﬂÕÖéëêAì`V­B;Xî[W4<DHIV­ÕÖÔÕJXAö`<W:A4ﬀX=Ô¡4dVÕ`X´V±[W<DB;X=ö`V%ÕÖ
=XAB;[W4ﬂBCX=RT4¡ôð1X=R ö`1~6`4·ÔÕJX=V±[W<D:=Ô[DB;Õ`X=VÕÖGÔ1X=ÕJXABÚÔ1J91J:T[WÕ`HI13[D1ù<D4ﬀÔÕJöJX=BﬀB;XAö´6UBCVWB;ó=9;ø
÷A:=VWS=RTÕ3ZXÂ9Ú1XAö`:=1ö`4ﬀVﬀN ﬃù4%VWSAÕ3Z4dR[WS=1[ZSABC9C4%éëêAìJVB;X8öJ4X=4<x19MRAÕ+XAÕ[FS=1~6J4:AXAB`:=4
HBCXABCH:AHõgV5[x13[D4RT4[W4<DHëB;X=BCV±[WBÚÔ
<D4ﬀÔÕJöJX=Bﬀ4<xV?x[DSA4Ô9C1`VWVÕÖAZF49C9bõqHI13[DÔxS=4ﬀR,éëêAìJVÈRTÕ-S=1~6`4
:AXAB`:=4-HëB;XABCHI19 "põqHÕTRT:=9;4VWBCXAöJ9C4¡õq4Xp[W<DøRA4¡[W4ﬀ<WHëBCXABÚV5[DBCÔ6UBÚV±BCóA9Cø÷=:=V±SMRTÕ3ZXÂ1:T[DÕJHI13[x1
è&"põﬀ$(
@­L7VxíÖÕJ<-1XUø =ôU4dR·÷=1<W[WB;[WBCÕJX·ÕÖ[WSA4+Ôﬀ19C9/V±øUHóMÕ`9CVﬀN


:A<Ô¡ÕJXMV5[D<W:=Ô¡[WBCÕJX=VÕJÖ6UBÚV±BCóA9CøÂ÷A:=VWS=RTÕ3ZX1:A[WÕJHI1[D1ó=1JVW4ﬀRYÕJXÔ¡Õ`XAöJ<D:A4ﬀX=Ô¡4dVFÔﬀ1X/?
B;X*ö`4XA4ﬀ<D1J9?<W4dV±:A9;[BCX*1:T[DÕJHI13[x1ﬂZB;[WS*4ôU÷ÕJX=4Xp[WBÚ19C9;ø´HëÕJ<D48V5[x13[D4ﬀV,[DS=1X*1îV±HI19C9C4ﬀV±[
RT4¡[D4<DHBCXABÚV5[DBCÔQ6pBÚVWB;óA9Cøð÷A:=VWS=RTÕ3ZX 1:A[WÕJHI1[WÕJXÁ<D4ﬀÔÕJöJX=BﬀB;XAöù[DSA4î9Ú1XAö`:=1ö`4JN
7 ÔxS=1<Wõ
1JÔ[D4<DBd13[DB;Õ`X*1X=R*ÔÕJX=V±[W<D:=Ô¡[WBCÕJXúÕÖ-6UBÚV±BCóA9Cøµ÷A:=VWS=RTÕ3ZX 1J:T[WÕ`Hë1[D1[DS=13[ë1<D4813[HëÕ`V±[
÷MÕ`9;øUXAÕ`HBÚ19²BCXù[WSA4ÂVWB4ëÕÖ[WSA4ÂVWHI19C9;4dV5[+1:A[WÕJHI1[WÕJXù<D4ﬀÔ¡Õ`öJXABBCXAö1·9C1JXAöJ:=1JöJ4BCV,1JX
B;Xp[W4ﬀ<W4dV5[DB;X=öÕ`÷M4ﬀX÷A<WÕ`óA9C4HN
ﬃ´4ù÷A<D4ﬀVW4Xp[W4dR 1*HëBCXAB;HëBﬀ1[WBCÕJX 1J9;ö`ÕJ<DBb[DSAH ÖÕJ< "põﬀ$(
@­L7VI[DS=13[<D:AX=V·B;X [WBCH4

è~íNTÓSA4GÔ¡ÕJHë÷A:A[D13[DB;Õ`X=19oÔ¡Õ`Hë÷A9;4ôTBb[5øëÕÖ[WSA4­÷A<DÕJóA9C4H ÕÖÔ¡ÕJXMV5[D<W:=Ô¡[WBCXAö+[DSA4GV±HI19C9;õ
4ﬀV±[ "põ'ﬀ-(
@%L7Áö`B;6`4XI1XUø6pBÚVWB;óA9Cø÷=:=V±SMRTÕ3ZXI1:T[DÕJHI13[DÕJXèXAÕJ[XA4ﬀÔ4ﬀVDVW1J<WBC9Cø*"põqHÕTRT:=9;4~í
BCVÕ`÷M4ﬀX/?A1XMRYZFÕJ:=9CRYóM4,BCXp[W4ﬀ<W4dV5[DB;XAö[DÕBCXU6J4dV5[DB;öp13[W4`N

îÍ=ÎFÎc
+

K&6?3c6>,$+-!$+6?9.ﬁ]
ÓS=4<D4
BCVÈ1FÖ£1HëBC9;ø­ÕÖTZF49C9bõqHI13[DÔxS=4ﬀV/éëêAì`V %
C
V±:MÔxSG[WS=1[/[WSA4V±HI19C9C4ﬀV±[
@%L7 <D4ﬀÔ¡Õ`öJXABBCXAö%
C
S=1JV+1[,HÕpV5[ 
K
V±[D1[W4dV?ZSABC9C4ë[WSA4ÂVWHI19C9;4dV5[*ﬀ$(
õk@­L7<W4dÔ¡ÕJöJõ
XABﬀB;X=ö %
C
SM1JV13[9C4ﬀ1`V5[ 
C
V5[x13[W4dVN
4WâdâRU@ﬀ /4¡[ ﬂ / è "!$#&% %;ﬃ'"()ﬁ* ﬃ+", -+*±íZSA4ﬀ<W4L"!$#&% % / e
>
P
ﬃ
>
>
g`? "()ﬁ* / e;Big1XMR\", -+* /
e;D&g`N$AÕ`<46`4<Dø8V±:=Bb[x1óA9CøÂ9Ú1<DöJ4­÷MÕpV±B;[WBC6J4GBCX`[D4ö`4<3²?AZF4,RT4 =X=4+1éëêAì %
C
1JVFÖÕ`9;9CÕ3Z-Vﬀþ
ñJN)/4[  / 	pN B;ôQ18VW4¡[  Pﬃ 
>
ﬃ;:6:6:>ﬃ 


>
ÕJÖ ÷A<DB;Hë4dVBCXﬂ[WS=4<x1XAö`4Âè ﬃ& oòkN
è&ﬀU:MÔxS1ëVW4¡[-H:=V5[-4ôTBCV±[÷A<WÕ36UBÚRT4ﬀREîBÚV-VW:$ÂÔ¡BC4Xp[W9CøÂ9Ú1<DöJ4~í
TN)/4[  /
9;Õ`ö `N$(
6`4<DøV±[W<DB;XAöﬁ#µè
>
P

>
>
í:AX=Bp:A4ﬀ9;øÂRT4=XA4dV1JXÂB;Xp[D4öJ4ﬀ< "/è ﬁí
B;X·[DSA4,<D1JXAöJ4 ) ﬃ;:6:;: ﬃ&
z
ñ
ýAN)/4[ %
C
/ e>ﬁ D
 
B
E
ﬁ #úè
>
P

>
>
í-1X=R	)	 "/è ﬁí   1JX=R
ﬃ
ñpèHëÕTR	
 
  
í@g
ﬃ´4IÔ¡9Ú1BCH [DS=13[d?oÖÕJ<,46`4<Dø ²?o[WSA4ﬀ<W4ëBÚV,18@­L7ZK
C
ZB;[WSµ13[,HëÕ`V±[T/KëV5[x13[W4dV,1JÔ¡õ
Ô¡4÷A[WBCXAö %
C
N AÕ`<,46`4<Dø ",/ ) ﬃ;:6:6:ﬃ 
z
ñJ?9C4¡[
 
ó4I1	
 
õgV5[x13[D4 =X=Bb[D4Â1:T[DÕJHI13[DÕJX
1JÔÔ4÷T[DB;X=ö+[WS=4%<D4ö`:A9C1J<
9Ú1XAö`:=1ö`4Te;D
 
E

ﬃ
ñ`èHëÕTR	
 
í@g`N8K
C
Ô1JXÂXAÕ3ZÁ4ﬀ1`V±BC9Cøó4GÔ¡ÕJXAõ
V5[D<W:=Ô¡[W4dRIV±Õ,[DS=13[F13Ö[W4ﬀ<<D4ﬀ1`RTB;X=ö+1,V5[D<WBCXAö ﬁ #úè
>
P

>
>
í?J[WSA4%1÷A÷A<DÕJ÷=<WBÚ13[D4-1:T[DÕJHI13[DÕJX

 
  
BCV,Ôﬀ19C9;4dR?/1XMRîB;Ö[DSA4IV±:=ó=V±4p:A4Xp[,B;X=÷A:T[V±[W<DB;XAöD
 
BÚV,1JÔﬀÔ¡4ﬀ÷T[W4dRQóUø
 
  
?[WS=4
Hë1`ÔxSABCXA4 K
C
1`ÔÔ¡4ﬀ÷T[DVB;Ö[WSA4GBCXA÷A:T[-4ﬀX=RAVZB;[WS·[WS=4GV±[W<DBCXAö7BﬀN ﬀUBCX=Ô4,4ﬀ1JÔxS 
 
wf²?TB;[
BCV4d1JVWøë[WÕI6`4<DBbÖøë[DS=13["K
C
S=1`V13[HëÕ`V±[/K­V±[D1[W4dVN
ﬃ´4­Ô¡9Ú1BCH [DS=13[
 
S=1JVF13[F9;4d1JV±[ 
C
4p:ABC6319C4X=Ô4%Ô9C1`VWVW4ﬀVﬀN 4¡[  /ﬀ


>
 

P

 
G
 
C
N AÕJ<I4ﬀ6J4ﬀ<Wøµ÷=1JB;<IÕJÖ%BCX`[D4ö`4<xVﬁ ﬃﬂVW:=ÔxS [DS=13[ ) ﬃWq/ﬂ  
z
ñ`?O[WSA4ﬀ<W4BÚVI1
 #[e) ﬃ;:6:;: ﬃ 
z
ñ gVW:=ÔxSë[DS=13[ 8F%RTBC6UBCRT4dV1[HëÕ`V±[ÕJX=4ÕÖo[DSA4%BCXp[W4ﬀöJ4<xVceﬃﬂ+g`N -4XMÔ¡4J?
[WSA4ﬀ<W4%BCVF1,÷Õ`VWBb[DB;6`4BCX`[D4ö`4<! ·V±:MÔxSI[WS=1["

 
ﬃ
ñ`è£HëÕUR 8Fdí1X=R#ﬂ

 aq
ﬃ
ñpèHëÕTR	8FdíN
ÓSp:MV?=ÖÕJ< ﬁG# è
>
P

>
>
í-VW:=ÔxS[WSM13[ "èﬁoí / M?ﬁOèD
 
í$D%$fB&7#%
C
ó=:T[ ﬁOèD('gí$D%$ B& A# %
C
?
BN 4JND
 
q
 
D('xN=ÓSU:=Vﬀ?
 
SM1JV13[9C4ﬀ1`V5[ AG 

C
4p:ABC6319C4X=Ô4,Ô¡9Ú1JVDV±4dVN
ﬂ4ﬂ4 ﬁ  
â.-ç×~çÝ+èGO
>
ﬃ&O
K
í)#IMﬁ=_ Mﬁ
O
DçÙkÞ=ç kØ×~çÜsÝ M ? _ M ? Q

Ø UèGO P ﬃ&O
>
ﬃO
K
í #
F
O
WçÙkÞﬀÈèNO@ﬃ&O
>
ﬃO
K
í4# F Q

à=ç¡äﬂèNO P ﬃO
>
ﬃO
K
í-àAå3ÙGå
 
P *gã²Ø äoçÙxÙ
O
Wç¡ÙkÞ ﬀèGO @ﬃO
>
ﬃO
K
í-à=å~Ù
å
 
*gã²Ø käç¡ÙDÙ Q ﬀ
4WâdâRU@ﬀ ﬃ´4÷A<WÕ36`4G[WSA49;4ﬀHHI18ópøVWSAÕ3ZB;X=öë[WS=1[ﬀ?MÖÕJ<-4d1JÔxSﬂ4ﬀRAöJ4+BCX
H
Z
Ö<WÕ`H6`4<W[W4¡ô
 Y[DÕë6J4<W[W4ô ?T1ZB;[WXA4dVWVÖÕJ<" ﬂÔ1JX8ó4GB;XTÖ4ﬀ<W<D4ﬀRÂÖ<WÕ`H 1ZBb[DXA4ﬀVDVÖÕJ< ÂRT4÷4XMRTB;X=öÕ`X
[WSA4G[5øU÷4,ÕÖÈ4dRTöJ4`N gX·÷=1<W[WBÚÔ¡:A9Ú1<d?TB;Ö BÚV-1
 
P õqZBb[DXA4ﬀVDVFÖÕJ<+èNO P ﬃ&Ofn
>
ﬃOfn
K
í?A[WSA4ﬀX
ñJNFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4ëñJ?D  BÚV1
 
P õkZB;[WX=4ﬀVDVFÖÕJ<+èGO P ﬃ&O
>
ﬃO
K
í t
TNFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4 T?
>

	
B@ÃBCV1
 
PõqZB;[WXA4dVWVFÖÕ`<èGO6PﬃO
>
ﬃ&O
K
í t
ýANFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4,ýA?è
	
>
ﬃBC­íBCV1
 
õqZB;[WXA4dVWVFÖÕ`<+èGO  ﬃO
>
ﬃO
K
íN
ﬀUB;HëBC9C1J<W9CøJ?TB;Öè ﬁ
>
nﬃ  UíFBÚV-1
 
õqZBb[DXA4ﬀVDVFÖÕJ<+èNO@ﬃ&Ofn
>
ﬃ&Ofn
K
í?T[DSA4X
ñJNFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4 =?èﬁ
>
nﬃDH TíBCV1
 
õqZB;[WXA4dVWVFÖÕ`<+èGO.ﬃO
>
ﬃO
K
í t
TNFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4 T?èﬁ
>
n 
	
>
ﬃB@ UíBCV1
 
õqZBb[DXA4ﬀVDVFÖÕJ<+èNO  ﬃ&O
>
ﬃ&O
K
í"t
ýANFÖÕJ<4dRTöJ4dVÕÖ[5øp÷4 	A?èﬁ
>
nﬃ
>

	
B@ UíBCV1
 
õqZBb[DXA4ﬀVDVFÖÕJ<+èNO  ﬃ&O
>
ﬃ&O
K
íN
ﬀ

ﬂ4ﬂ4    
â.­ç¡×3ç Ý"O
>
ﬃO
K
# Mﬁ

Ø U-èGO
>
ﬃ&O
K
íàAå3Ù%å
 
P *gã²Ø äoçÙxÙ)àAçäYèGO P ﬃ&O
>
ﬃO
K
í #
F7ﬀ
4WâdâRU@ﬀ /4¡[  ó41
 
P
õqZB;[WXA4dVWVÖÕJ<èGO
>
ﬃ&O
K
í¡Nﬃ´4·÷A<DÕ36J4ÂóUøµB;XMRT:=Ô[DB;Õ`X Õ`X
E

E
è[WSA4
9;4ﬀXAö[DS,ÕÖ%í/[WS=1[èGO
P
ﬃ&O
>
ﬃ&O
K
í4# FNC/4¡[ 
>
ﬃ!
K
#*) è
ﬂ
ëíV±:MÔxSG[WS=1[hRﬁèNO
P
ﬃ!
>
í /WO
>
1X=RR
ﬁ
èNO@P ﬃ!
K
í /WO
K
N
å3Ù¡çxå~Ùç
E

E
/ ) ﬀ gXù[WSABÚV+Ôﬀ1JVW4I
>
#/%èNKÃí%SA4ﬀX=Ô¡4uO
>
# M
S
?1JX=RG
K
A#/%è KÃí
SA4X=Ô4 O
K
A# M
S
N ﬁFø8RT4=XAB;[WBCÕJX/?ÈèGO
P
ﬃO
>
ﬃ&O
K
í)# kFN

äáß kØ×3ç,Ù gçqÞ-ÓSA4ﬀ<W4,1<D4­[5ZÕIVW:AóoÔ1JVW4ﬀVﬀN

,$A
J
ﬀU:A÷A÷Õ`VW4  /WDH"nTÖÕJ<V±Õ`H4cD"# 
, -+*
N4¡[O
>
?
z
b
Ofn
>
1JX=R7O
K
?
z
b
Ofn
K
NﬁøRT4 MXABbõ
[WBCÕJX/?OèGO6P ﬃ&O
>
ﬃ&O
K
í
b.P
èGO@P ﬃOfn
>
ﬃ&Ofn
K
í1X=RQSA4X=Ô4YèNO@Pﬃ&O
>
ﬃO
K
í #EF BbÖ­èGO@P ﬃOfn
>
ﬃ&Ofn
K
í # FN ﬃù4
XAÕ3Z 4ﬀV±[D1ó=9;BÚV±Sù[DS=13[èGO@P ﬃOfn
>
ﬃ&Ofn
K
í # FN ﬃ´48S=1~6J4uR
ﬁ
èGO6P ﬃ 
>
D5í./`R
ﬁ
èNR
ﬁ
èNO@P ﬃ!
>
í ﬃD5í./
R
ﬁ
èNO
>
ﬃD5í / Ofn
>
1X=R V±BCHëB;9Ú1<D9CøWR
ﬁ
èNO@P ﬃ!
K
D5í / Ofn
K
N#-4XMÔ¡4aOfn
>
ﬃOfn
K
# M
ﬁ
N%A:A<W[WSA4ﬀ<ﬀ?

>
D  n / 
>
 # %è KÃí1JX=R  X^D  n / 
K
 A# %èNKÃí¡N 4X=Ô4J? noBÚV1
 
PõkZB;[WXA4dVWVÖÕ`<
èGO@P ﬃO
n
>
ﬃ&O
n
K
í¡?=1XMRYVWB;XMÔ¡4
E

n
E
	E

E
?AB;[ÖÕJ9C9;Õ3Z-VóUøÂBCX=RT:=Ô¡[WBCÕJX·[WSM13[èGO6P ﬃ&O
n
>
ﬃO
n
K
í4# FN

,$ ﬁ
J
ﬀU:=÷A÷MÕpV±4I /
>

n
B@
n n
ÖÕJ<GV±Õ`Hë4
>
#p
!$#% %
? B#p
()ﬁ*
?M
n
ﬃ!
n n
# ) ÃèiﬂëíN
/4¡[YR
ﬁ
èNO

ﬃ  nCí /wOG1X=RëVW:A÷A÷Õ`VW4O
>
v$xy
\
zNzz
b
O

?iO
K
v$xy
_
z zz
b
O

?JO
 +xy
\
zﬁzz
b
Ofn
>
1JX=R=O
 &xy
_
z z z
b
Ofn
K
N
ÓSA4X/?óUø RT4=XAB;[WBCÕJX/?,èNO
P
ﬃO
>
ﬃO
K
í
b
P èGO
P
ﬃOfn
>
ﬃ&Ofn
K
í¡NVWB;X=öð1ðV±BCHëB;9Ú1<1<DöJ:=H4ﬀXp[1`V
óM4ÖÕJ<D4J?AB;[%Ô1JXóM4VWSAÕ3ZX·[WSM13["Ofn
>
ﬃOfn
K
#\Mﬁð1JX=R n nBÚV1
 
P
õqZB;[WXA4dVWV-ÖÕJ<èNO
P
ﬃ&Ofn
>
ﬃOfn
K
í?
1X=RYSA4XMÔ¡4,óUøÂBCX=RT:=Ô¡[WBCÕJXúèGO
P
ﬃ&O
n
>
ﬃ&O
n
K
í #OFN 4X=Ô4IèGO
P
ﬃO
>
ﬃ&O
K
í¡N
ÓSABCVÔÕJHë÷A9C4¡[D4ﬀVF[WS=4,÷A<WÕUÕJÖ5N ﬀ

ﬂ4ﬂ4 7  
â.ç¡×3ç Ý O
>
ﬃ&O
K
#1M@?

Ø U,èGO
>
ﬃ&O
K
í%àAå3Ùå
 
*gã²Ø käç¡ÙxÙ àAçäîèNO

ﬃ&O
>
ﬃO
K
í #
F7ﬀ
4WâdâRU@ﬀ /4¡[è ﬁ
>
ﬃ  UíóM41
 
õqZB;[WXA4dVWVÖÕJ<èGO
>
ﬃO
K
í¡Nﬃù4F÷A<WÕ36`4
óUø,B;XMRT:=Ô[DB;Õ`XÕ`X
E
ﬁ
>
 
E
è[WSA4
9;4ﬀXAö[DSÕJÖﬁ
>
 TíÈ[WS=1[%èGO @ﬃO
>
ﬃ&O
K
í)#OFN4¡[ 
>
ﬃ 
K
#0) ÃèiﬂëíOVW:=ÔxS[WS=1[ RﬁèNO@ﬃ 
>
í /
O
>
1XMRERﬂﬁèGO @ﬃ!
K
í /WO
K
N
å3Ù¡ç xå~Ùç 
E
ﬁ
>
 
E
/
E
ﬁ
E



ﬁ #0) è ﬂëí6ﬀ gX[WSABÚVÔ1JVW4ZF4H:=V±[S=1~6`4  /wBÖÕJ<OVWÕJHë4
B # "()ﬁ*N'4¡[Ofn
>
/ RﬁèNO P ﬃ!ﬁ
>

>
Bí-1JX=R Ofn
K
/ Rﬁ-èGO P ﬃ!ﬁ
>

K
BíN ﬀUBCX=Ô4 ﬁ
>

>
B # % èNKÃí?
O
n
>
#sM S 1X=RÁVWB;XMÔ¡4 ﬁ
>

K
B A# % èNKÃí¡? O
n
K
A#sM S N -4XMÔ¡4J?%èGO P ﬃO
n
>
ﬃ&O
n
K
í #  k FN
A:A<W[WSA4ﬀ<ﬀ?ÈV±BCX=Ô¡4uRﬂﬁèGO @ﬃ!
>
í /ZO
>
?RﬁèNO@ﬃ 
K
íﬂ/ O
K
1X=R	RﬂﬁèGO P ﬃ ﬁoímv$xy
z6z
b O +ÖÕ`<VWÕJHë4
o # Q?Bb[IÖÕ`9;9CÕ3Z-Vë[WSM13[EO
>
 +xy
z z
b Ofn
>
1X=RwO
K
 +xy
z z
b Ofn
K
?1JX=RðSA4X=Ô4 èGO @ﬃO
>
ﬃ&O
K
í b P
èGO P ﬃO
n
>
ﬃ&O
n
K
í¡N -4ﬀX=Ô¡4`?èGO @ﬃO
>
ﬃ&O
K
í)#OFN

äáß kØ×3ç,Ù gçqÞ-ÓSA4ﬀ<W4,1<D4­[WSA<D44,VW:AóoÔ1JVW4ﬀVﬀN

,$
J
ﬀU:A÷A÷Õ`VW4  / D  
n
ÖÕJ<IVWÕJHë4ID(# ", -+*N2/4[uO
>
?
z
b O
n
>
1JX=RlO
K
?
z
b O
n
K
N ﬁFø
RT4 =X=Bb[DB;Õ`X/?èNO  ﬃ&O
>
ﬃO
K
í b.P èNO  ﬃ&Ofn
>
ﬃOfn
K
íN q[Ô1JXú4ﬀ1`V±BC9;ø´óM484ﬀV±[D1ó=9;BÚV±S=4ﬀR´[WS=1[9Ofn
>
ﬃOfn
K
#
M@? 1X=Rî[WSM13[8è ﬁ
>
ﬃ  inÚí%BCV,1
 
õqZBb[DXA4ﬀVDV%ÖÕJ<ÂèGO  ﬃOfn
>
ﬃ&Ofn
K
í¡?1XMRQSA4ﬀX=Ô¡4IóUø[WS=4IB;X=RA:=Ô[DB;6`4
SpøU÷Õ[DSA4ﬀVWBCV,èNO  ﬃ&Ofn
>
ﬃOfn
K
í4# FN -4XMÔ¡4IèGO6P ﬃ&O
>
ﬃ&O
K
í #OFN

,$ ﬁ
J
ﬀT:A÷A÷Õ`VW4)ﬁ
>
/ ﬁ n
>
n 
>
ÖÕ`<
V±Õ`Hë4" # )# Ãèiﬂëí¡?
>
n #\ !$#&% % ?. /WB@ inAÖÕJ<
VWÕJHë4
B#\ ()ﬁ* N4¡[ R ﬁ èGO@P ﬃ!ﬁ
n
>
n %í /WOU? R ﬁ èGO6Pﬃ ﬁ
n
>
n 
>

>
B3í /WO n
>
1X=RR ﬁ èNO@P ﬃ!ﬁ
n
>
n 
>

K
Bí /
Ofn
K
NÓSA4X/?  o # Q VW:=ÔxS [DS=13[]O v$xy
z@z
b O  ?CO
>
 &xy
z z
b Ofn
>
1JX=RlO
K
 +xy
z;z
b Ofn
K
NÓSA4X/?²óUø
RT4 =X=Bb[DB;Õ`X/?èGO  ﬃO
>
ﬃ&O
K
í bP èGO  ﬃOfn
>
ﬃ&Ofn
K
íN q[Ôﬀ1X·óM4+VWSAÕ3ZXY[WS=1[3Ofn
>
ﬃ&Ofn
K
#1M@?ú1JX=RY[WS=1[
è ﬁ n
>
n;ﬃ! níGBÚV1
 
õqZBb[DXA4ﬀVDVGÖÕJ<YèGO  ﬃOfn
>
ﬃOfn
K
í?O1XMR´S=4X=Ô4ÂóUøQ[WS=48BCX=RT:=Ô¡[WBC6J4ISUøU÷MÕJ[WSA4dV±BÚV?
èGO

ﬃO
n
>
ﬃO
n
K
í # FN -4ﬀX=Ô¡4`?/èGO

ﬃO
>
ﬃO
K
í4# FN

,$ 
J
ﬀU:A÷=÷MÕpV±4  0/
>
nB@ in­ÖÕ`<·VWÕJHë4
>
n #`
!$#% %
?" # ) èiﬂëí?cB #`
(G)ﬁ*
N
/4¡[9R
ﬁ
èNO@P ﬃ!ﬁ
>

>
>
n
%í./ O
n
>
1X=R	R
ﬁ
èGO@P ﬃ!ﬁ
>

K
>
n
%í /ZO
n
K
N/4¡[Uo
>
ﬃ{o
K
#wQ V±:MÔxSµ[WS=1[
O
>
v$xy
\
z zz
b
O

1X=R=O
K
v$xy
_
zNz z
b
O

N`ÓSA4ﬀX/?JóUøëRT4 MXABb[DB;Õ`X/?MèNO

ﬃ&O
>
ﬃO
K
í
b.P
èNO

ﬃ&Ofn
>
ﬃOfn
K
íN q[Ô1JX
óM4V±SAÕ3ZX·[DS=13[Ofn
>
ﬃ&Ofn
K
#[M
?
1X=Rúèﬁ
>
ﬃ  inÚíBÚV1
 
õkZB;[WXA4dVWVÖÕJ<èNO@ﬃ&Ofn
>
ﬃOfn
K
í?o1X=RS=4X=Ô4
ópøÂ[WSA4,BCX=RT:=Ô¡[WBC6J4,SUøU÷MÕJ[WSA4dV±BÚVﬀ?/èGO.ﬃOfn
>
ﬃOfn
K
í4# FN -4ﬀX=Ô¡4`?èGO @ﬃO
>
ﬃO
K
í4# FN
ÓSABCVÔÕJHë÷A9C4¡[D4ﬀVF[WS=4,÷A<WÕUÕJÖ5N ﬀ

ﬂ4ﬂ4
ﬃÈç V Ûxç àAç+à=â.,Iâ.,Iâ.kÞ=àUØÚÙ ,á`ç äçxáYØä

à=çDâ Wç, Jﬀ

à=ç¡äU¡â ç×~çÝ
O
>
ﬃ&O
K
# M

àAçWçØÚÙ+å
 
P*gã²Ø käç¡ÙxÙ,â 
 
*gã²Ø äoçÙxÙ U¡â.èNO
>
ﬃ&O
K
íâ +èGO
K
ﬃO
>
í,Ø Uå3äáYâ3äMÜsÝ
Ø U VOèGO
>
í"q/fVOèGO
K
í6ﬀ
4WâdâRU@ﬀ ﬀU:A÷A÷Õ`VW4"O
>
ﬃO
K
#1M
ﬁ
1X=RﬂèNO
>
ﬃO
K
íOS=1`V1
 
PõkZB;[WX=4ﬀVDVN /4¡["
>
ﬃ!
K
#*) èiﬂëí
V±:=ÔxSð[DS=13[]R
ﬁ
èGO6P ﬃ 
>
í / O
>
1XMR R
ﬁ
èGO6P ﬃ 
K
í	/ O
K
N2/4[  # ) ÃèJﬂíIVW:=ÔxSð[WS=1[

>
 #ﬂ%èNKÃíG1JX=R 
K
 A# %è KÃíN ﬀTB;X=Ô4 
>
# ÞWç  Èè% èNKÃíWí?'VOèNO
>
í./ ï 
>
ò


N qÖ
VOèGO
>
í / VOèNO
K
í?`[WSA4ﬀX 
>  
P)
K
?`óA:T[[DSABÚVBÚVBCHë÷MÕpVWVWBCóA9;4%V±BCX=Ô¡4 
>
 #%èNKÃí²ZSA4<D4ﬀ1`V

K
 A# %èNKÃí¡N--4ﬀX=Ô¡4`? VOèGO
>
í q/IVOèGO
K
íN
ﬀU:A÷A÷Õ`VW4O
>
ﬃ&O
K
# M ?Ã1X=R èGO
>
ﬃO
K
íS=1JVë1
 
õkZB;[WX=4ﬀVDVN /4[I
>
ﬃ!
K
# ) Ãèiﬂëí?
ﬁ
>
#  #"ëèiﬂí  
!$#&% %
?  # 
<
VW:=ÔxSú[WSM13[=R
ﬁ
èGO6P ﬃ ﬁ
>

>
í / O
>
?^R
ﬁ
èGO6P ﬃ ﬁ
>

K
í / O
K
?
ﬁ
>
 #.) èiﬂëí? ﬁ
>

>
 ﬀ#/% èNKÃíG1XMR ﬁ
>

K
 A#/% èNKÃíNÈÓSA4X VOèNO
>
í / ï 
>
ò

1JX=R
VOèGO
K
í /Ãï 
K
ò

ó=:T[4
>
q
 

K
VWBCX=Ô¡4 ﬁ
>

>
 #%èNKÃí
ZSA4<D4ﬀ1`V2ﬁ
>

K
 EA#% èNKÃíN$4X=Ô4
VOèGO
>
í q/ VOèNO
K
íN

ÕJXU6J4ﬀ<DVW49CøJ?oV±:=÷A÷MÕpV±4VOèNO
>
í]q/ VOèNO
K
íG1X=R´Z4IVWSAÕ3Z [DS=13[,[DSA4<D4ëBCV1
 
P
õkZB;[WXA4dVWV
ÕJ<
 
õqZB;[WXA4dVWV-ÖÕJ<èNO
>
ﬃO
K
íÕ`<èNO
K
ﬃ&O
>
íNﬁFø·RT4=XAB;[WBCÕJX/?oZF4+ÕJX=9;ø·XA44dR[WÕ·Ô¡Õ`X=V±BÚRT4ﬀ<-[WS=4
Ô1JVW4ﬀVZS=4XIO
>
1XMRO
K
óMÕJ[WSó49CÕJXAö[WÕuMﬁ Õ`<FóÕ[DSóM4ﬀ9;Õ`XAöë[WÕuM
?
N
ﬀU:A÷A÷Õ`VW4O
>
ﬃ&O
K
# M ﬁÃ1X=RHVOèGO
>
í[q/ VOèNO
K
íN /4[I
>
ﬃ!
K
# ) è ﬂëíVW:=ÔxS [WS=1[
RﬁèNO
P
ﬃ!
>
í / O
>
1X=RIRﬂﬁèGO
P
ﬃ!
K
í / O
K
N-ﬃ´4S=1~6J4dVOèGO
>
í / ï 
>
ò

q/ ï 
K
ò 

/fVOèGO
K
í?
1X=RÁSA4ﬀX=Ô¡4  # ) Ãè ﬂëíÂVW:=ÔxSÁ[DS=13[·4¡ôA1JÔ¡[W9Cø Õ`XA4QÕÖ7eC
>
 ﬃ!
K
TgîBÚVYB;X % èNKÃíN
-4XMÔ¡4J? BÚV-1
 
P õqZB;[WXA4dVWVFÖÕ`<+èGO
>
ﬃO
K
íFÕ`<GèNO
K
ﬃO
>
íN
ﬀU:A÷A÷Õ`VW4O
>
ﬃ&O
K
# M ? 1X=RHVOèGO
>
í\q/ VOèGO
K
í¡N /4¡[ 
>
ﬃ 
K
# ) è ﬂíVW:=ÔxS [WS=1[
RﬁèNO@ﬃ 
>
í / O
>
1JX=R\RﬂﬁèGO @ﬃ!
K
í / O
K
Nﬃù4ëS=1~6J4 VOèGO
>
í#/ï 
>
ò rq/ ï 
K
ò / VOèGO
K
í?
1X=RSA4ﬀX=Ô¡4 ﬁ #  < ?
>
#  !$#&% % ?' #	 < VW:=ÔxS[WS=1[%4ôT1`Ô[D9;øYÕJXA4+ÕJÖce>ﬁ
>

>
 ﬃ!ﬁ
>

K
 g
BCVBCX%èNKÃí¡N -4ﬀX=Ô¡4`?è ﬁ
>
ﬃ  UíBÚV-1
 
õkZB;[WXA4dVWVFÖÕ`<+èGO
>
ﬃ&O
K
íFÕ`<,èGO
K
ﬃO
>
í¡N ﬀ
 
 
&ÍËÑ V
6d½-zrs®`eu 1-½su Këtﬀw`v®pfg®pwptﬀ^=uno½

Æ_bfg_s`rsjðyp®`fgvUw`l°
^Árbt^pd®ptﬀﬀcxfx½ k^

n/e5l3¯Dcxcw`_s^`df·lm
{JÄ 3 :=`uUz K ne5cxfgf-¶F>:>:>=3»2F>:CF F 6C6
F½-zrs®`eu 1½su:	h5cxfgf5tﬀ,_uG½buKëtﬀw`v®pfg®pwptﬀ^=uÈn½

zÃh5cx,yTle±tﬀr
rsldd_s¯Âlﬀm^pcxfqh5cwî¯tﬀrsrsftﬀ^pw
e5cWh5®`e5^pfx½/^

ne5l3¯xcxcwJ_b^`dflﬀmÄozOzF{ :>=J½T
B
²{IF8CECEuA{y`e5_s^pﬀcDe¶F>:C:=3» =@DC?.=CE6
AJ½	tﬀrsruoÄF½su1Ft
gt+tﬀ^`_u{T½

ÈcxTldy

z fqjJ­Tlﬀrb_s¯%,lw`cxro¯±vpcD¯~cWemÚle-Tl3ldrsctﬀ^Yy`e5lﬀﬀe±tﬀ,fx½
^

{`n/
B
F>:>:C:
¬
lﬀefgvplﬀy·ld^ Klw`cxrvpcx¯_s^pëlm{JlmChk°Ote5cd½o
B
²{6 E>E@N3½ë{y`e5_s^pﬀcDe
¶F:C:>:~» 6C6 A69AC:
=`½-n/_ih5¯Wv`cDeu=½

Æ_bfg_s`rsjëyp®pfgvpw`l°
^IcD¼Jy`e5cDfgfg_blﬀ^Âc $Acx¯Dh5fFmClﬀe Këﬂfqhge5ctﬀ y`e5l3¯xcDfgfg_b^``½^

ne5lde±tﬀ,,_s^p­t^pd®ptﬀﬀc%ÄMcx¯Wv`^plﬀrblﬀd_scxf
mÚle Kë½M¶F>:C:CNd» 6 69=
N½ K®Je±tx°
fJ_upz½su
¬
trb®_bcW°
_b¯D³dup±½

ÄOvp_ie±wJ£lﬀe±wJcDe
_bw`ctrs_b³DcwëtﬀrsﬀldrM°
_ih5v_sh5cWe±th5_sld^ë_sf
wJcx¯x_bwJ
tprscd½k^

¾M3{p{Jz²{A½A>=>= 6¶F>:>:@Nﬀ»"F:@F F 69E
DJ½-l~wJ_b^``up½su Këtﬀw`v®pfg®pwptﬀ^=uJno½buU{JcWege5cdu 3%½

Æ_sfg_b`rijy`®pfgvpw`l°
^dtﬀ,cxfx½/^

ne5l3¯xcxcwJ_s^pdf
lm/¾/{`Ä²Ä
²{ :>=`½T
B
²{Â¶F>:>:>=3»
?½
B
cDe5lw`cﬀupz-½

M_s^pct¡etﬀ®`h5lﬀ+th5lﬀ^hge±tﬀ^`fqmÚle5+th5_sld^`fx½/k^

ne5l3¯d½Tz4KI{A½JÆldrs®p,c48J½M¶ 6 8@NE~»
N = 6N=>=
EJ½ldyT¯De5lmChu`½ 	²½buM]Frsrs+tﬀ^=u`½ 5­½

^hge5lwJ®p¯Dh5_slﬀ^8h5lz®Jh5ld+th±tÄOvpcDlﬀegj3u=t^pﬀ®Utﬀﬀcxftﬀ^pw
lﬀ,yp®Jh±th5_sld^=½zFwpwJ_sfgld^
¬
cxfgrscDjY¶ 6 8@?8~»
8J½ldyT¯De5lmChuﬀ`½ 	
½

z^ﬂﬁrsldﬁ·trbﬀlﬀe5_ih5vpÃmClﬀe,_s^p_s,_s³x_s^p%h5v`cfqh±th5cDf_s^ItÀU^p_ih5ct®`h5lﬀ+t
h5lﬀ^M½/^

ÄOvpc-ÄOv`cxlﬀegjlﬀm Kët¯Wv`_s^pcxftﬀ^pwëld,y`®`h±t¡h5_blﬀ^pfx½Èz¯xtdw=½`ne5cxfgf¶ 6 8@?.6¡» 6 E>8ﬃ698CD
69:J½-zrs®`eu 1-½suﬃcx^`cw`_3hu>KY½su 	/h5cxfgf5t,_uﬃG½bu! FlwJcDmCe5lﬀ_bw=uﬀno½bu 1cxy`fxu¡ÄF½su#"tﬀ^`^ﬀﬀt!_sfxu KY½

z^Utﬀri
jJfg_sflme5cx¯x®Je5fg_sa~c­fqh±t¡h5cG+tﬀ¯±vp_s^pcDfx½z KÄMe±tﬀ^`f5tﬀ¯Dh5_sld^`f-ld^Yn/e5lﬀﬀe±tﬀ,,_s^`Mtﬀ^pﬀ®Utdcxf
t^Uw{jJfqh5cx,f¶Úh5l,typyTct¡eW»¶F>:C:CNd»
6>6d½-¾o_s^~cxru3z-½bu
¬
_srsrbcD,fxu$½su
¬
lﬀrsyTcDeu3no½

zµw`_ie5cx¯WhOfqjJ­Tlﬀrb_s¯
typy`e5ldtﬀ¯±vGh5l-,lw`cxrJ¯Wv`cx¯J_s^`
y`®pfgvpw`l°
^fqjJfqh5cx,fx½^


B
¾o
B
kÄ%"ðÆldrs®`,c 8J½M¶ 6 8>8@?ﬀ»
